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1 of these four 66” I.D. Scrubosphere: 
nstrated their superiority over con 

| bath dust scrubbers. The dust re 
lity of the SCRUBOSHERE is out 


se it utilizes wetted surface; 
are more closely 


nal equipment 
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periodically 
ved fror he Scrubospheres whereas it 
must be periodically added to other scrubbers 
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“OVER 20,000 SEPARATORS and SCRUBBERS IN SERVICE” 


PEERLESS MANUFACTURING COMPANY 
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LEGEND OF ABOVE CUTAWAY 


The majority of incoming liquid (A) and solid 
porticles are directed to either side and down into 
reservoir (1). Lighter solid particles carried by gas 
stream are separated on surfaces of contactor (8) 
which are kept wet and clean by revolving thru 
liquid reservoir (2). Contactor is revolved by 
explosion-proof gear motor (C). Mist Extractor (0) 
removes any remaining liquid particles from gas 
stream prior to outlier (3) 
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To help you put first things first, scan these time-saving 
checking those you want to read first. 
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Let's be thankful for an oil surplus 





fopAyY A BIG SURPLUS of oil exists in the Free 
World. It is possible to produce far greater quantities 
im are needed lomorrow, however, It may be dif- 
ficult for the Free World to provide enough oil to 


piace ¢ ()\ rien 


fulfill a s needs. Such a drastic change could take 
} 


This tre I1i¢ ndously lMportant and dangt rous uncer- 
ainty hanes over the head of the oil industry of the 
Free World, and therefore also over the head of the 
military, industrial and civilian might of all Free 
World nations because of the current vTrave Middle 
East crisis 

No one can be sure we are not on the very brink 


Ol war, which would require tremendous quantities ol 
oil. Even short of war. the accessibility of Middle East 
oil to the Western Powers is jeopardized by events of 


ecent weeks in the Middle East 


\RAB NATIONALISTS at any moment can €as- 

stop the movement of much of the Middle East's 
oil to Western powers. Particularly easy to stop would 
be shipments made through pipe lines to the Mediter- 
inean Sea 
\pproximately 900,000 barrels of oil moves daily 
i pipe lines to the Mediterranean, 540,000 barrels 
from northern Lraq fields across Iraq, Syria and Leb- 
inon, and an additional 360,000 barrels per day 
rom Saudi Arabia across Svria and Lebanon, A 


handful of hot-headed Arab Nationalists, with o1 


without the approval of their leaders, could easily 
blow up these pipe lines at will, as was done during 
the Suez ( anal crisis 

If only that Middle East oi] normally shipped by 


pipe line to the Mediterranean is shut off, Western 


powers would not experience much difficulty replac- 
ng it At least a large part of the Saudi Arabia pro- 
qgquction now shipped by pipe line could be rerouted 
to move by tanker from Persian Gulf ports as long 
is the Suez Canal is open to Western tankers. ‘The 
West could be de prived ol produc tion from northern 
lraq if these pipe lines are blown up. Iraq oil must 
love overland. However, Western powers could 
easily replace this relatively small amount of produc- 
ng from the surplus producing capacity in the U. S 
ind Ven / ela 


Blowine up ol the [raq and Saudi Arabia pipe 


lines might prove more of a disadvantage to the Arab 


Nationalists than to the Western powers, Stoppage « 
Iraq production would deprive the Iraqi Nationalist 
of the country’s principal source of income. Ira 
need for Western money may be greater than tl 


West's need for Iraq oil 


lt THI SITUATION becomes more intense, am 
Western troops become involved in fichting. Nasse} 
might decide to retaliate by closing the Suez Canal 
This would deprive Western powers of most of the 
million barrels of Middle East oil they are now con 
suming each day. Closing of the Suez Canal woul 
impose a much more difficult situation on the West 
ern powers. However, it would also pose difficult 
problems for Nasse1 

Closing of the canal, would create terrific financia 
burdens on Egypt. Canal tolls are one of the principal 
sources of revenue for the country. Approximate], 
1.8 to 2.0 million barrels of Middle East oil moves t 
market, principally in Western Europe, every day 
through the canal. Nasser also would be defving 
treaty obligations, and he might create the enmity 
of Saudi Arabia, Kuwait and Iran because he woulk 
be stopping their chief sources of income 

If the Suez Canal is closed to tankers, there wouk 
be an oil shortage in Western Europe, as there was il 
late 1956 and 1957 when the canal was closed. The 
U.S. and Venezuela again would be hard pre ssed te 
furnish enough oil to keep Western Europe plants i 
operation. Rationing again would be necessary i 
some Western Europe COUNTTIES, 

Come what may, the | S. oil industry again, as 
many times before, stands ready to place a consider- 
able surplus producing capacity at the disposal of the 
nation and its Alles. Thanks to the stimulus provided 
by this country’s competitive business system, a siz 
able surplus producing capacity once again has beer 
developed in the U. S. during the past decade. Let's 
be thankful this country has a surplus of oil. It may 


come in very handy—soon 
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Stop damage to enamels 
from earth loads and 
soil movement... 
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Johns-Manville Asbestos Wraps 
ire available in 3 types for field 
application or mill wrapping. 
















Soil stress tests show the effec- 
tive shielding action of J-M 
Asbestos Wraps. 18" coated 
sections of 4” O.D. pipe were 
buried in bentonite clay which 
was first wetted down and 
then allowed to dry out. At 
























) the end of 28 wetting-drying 
cycles, J-M Asbestos Wraps 
were found to give excellent 
\ protection to the enamel. 
+ o 
without <M Get lastin rotection 
without J-M 
Asbestos Wrap 
a 
> 
Plasticized enamel Wil oug ~ TO] ) 
after protection with y) 
; J-M Asbestos Wrap 
J-M Asbestos Wraps 
- 

‘ensive research and field tests con- Asbestos is an ageless mineral. Fibers protect pipeline enamels from earth 
ed by a leading firm of consulting of asbestos are strong and tough... loadsand soil movement which weaken 
neers have demonstrated the cannot rot or decay. As used in J-M_ coatings and permit pipe corrosion to 

’ efi -tsofsoilmovementand earthloads Wraps, the fibers are felted, then _ set in. 


| ipeline enamels. They show how impregnated with a coal tar or asphalt Pipeline engineers are invited to 
th forees of the soil tend to distort saturant to form literally a flexible write for their own copy of PP-34A, 
nduce thin spots that weaken the covering of stone. These “‘stone-like’’ a 3-Point Study of Pipeline Coatin 


tive coating... permit corrosion qualities form a durable shield and Wrappers, at no cost or obligation. 
e pipeline. 

e same research and field tests Johns-Manville, Box 14, New York 16, N. Y. 
demonstrated that J-M Asbestos In Canada, Port Credit, Ontario 


‘ps provide the strong protection 
strong coatings need and deserve. 
estos Wraps offer the most effec- ivi 
single protection against damage JOHNS-MANVILLE JM 
ong the working life of pipeline 

els.”’ Here’s why... 
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al How you cut costs 


without 
with the new 


valve 


TUBE-TURN LIGHT WEIGHT damage 


TAPER FACE FLANGES 


4 hy 


wy Ci 


~~ 


The new TuBE-TuRN* 125 lb. light weight, forged steel, 

taper face welding neck flanges (patent pending) can 

cut costs three ways 

1. You eliminate the hazard of breaking cast iron and 
semi-steel valves, fittings and equipment such as “za os. 
pumps and compressors, caused by overstressing 
the bolts to get a tight seal when regular ASA 
steel flanges are used 


- 


2. You avoid the necessity of using more expensive 
250 tb. valves with 300 lb. companion flanges 
The new flanges cost less, weigh less and take less 
storage space than the 150 lb. flanges they replace 
Maximum service pressures are the same as for 
Class 125 cast iron flanges in ASA B16.1, namely: 
125 psi (gage) saturated steam: 175 psi (gage) liquid 
and gas (WOG) at 150°F. 

Here is another example of the cost-saving advantages 
you realize when you specify TUBE-TURN products and 
buy them from your nearby Tube Turns’ Distributor. 


' Louisville 1, \ . * TUBE-TURN” and *t* 
' Reg { S. Par OG 
Kentucky Cx . 


DIVISION OF CHEMETRON CORPORATION 


Ww 











‘ CHEMETRON 
‘TUBE-TURN” and 
—_ ore pT licable 


only to the quality 





STRICT OFFICES: New York e Philadelphia e Pittsburgh e Chicago e Det te Atlanta e New Orlear 
ton e Midland e Dallas e T a « Kansas City « Denver e L Angeles « San F 

N CANADA: TUBE TURNS OF CANADA LIMITED, Ridgetown, Ontario « DIST 
to, Ontario « Edmonton, Alberta e Montreal, Quebec e Vancouver, B. ¢ 


jucts of Tube Turns. 
RICT OFFICES: 
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FIRING LINE — Two MD7s raise the pipe for welding. On the CAT NO. 583 PIPELAYER AND MD7 with adjustable counter- 
ob is a Cat Twin Arc-Welder mounted on a D7 while a Dé weights team up for R. H. Fulton for doping and wrapping near 
pulls another welder mounted on a track wagon. Twenty Nine Palms, Cal 


e Practically Straight Up 


wk 


et R. H. Fulton put 165 men and a Caterpillar 
spread to work on Section 5, where young 
mountains and 80% slopes had to be crossed 


nehing is a standard operation on Section 5, part 
635-mile crude oil line from Farmington, N. M., 
Long Beach, Cal. Experienced pipeliners report 
t this section has some of the roughest terrain 
y ever encountered. Using a spread of Caterpillar 
ipment, R. H. Fulton & Co. is laying 2 miles 
10-hour day on their portion of the line. 


\ fleet of sure-footed Caterpillar crawler Tractors 
17s, D8s and D9s—are doing the pioneering work. 
ipped with bulldozers and rippers, they “doze a 
down one of the steep grades and are pulled 
k by a D8 with a Hyster winch. The ditcher is 
‘d up the young mountains by the winch on a 
ind let down the far side. 


Filling out the spread on this section are four Cat 
n Are-Welders, nine Pipelayers and a No. 12 
tor Grader. 


m the toughest pipeline jobs throughout the 
ld, Caterpillar yellow is always the predominant 
r of the equipment. Pipeliners know from field 
‘rience that wherever the pipe takes them, 
erpillar equipment will get them through. 


/ERPILLAR TRACTOR CO., PEORIA, ILLINOIS, U.S.A. 


Caterpillar and Cat are Registered Trademarks of Cater 


A LIFT FROM A D7 — A backhoe is winched up a 75% grade MAN-SIZED PIONEERING — Two giant D9s bulldoze and rip the 


' 
5s & a D7. Atop the hill in the back are two D8s with a winch rocky soil for the ditcher. One D9 is equipped with a Kelley Ripper 
ee \ a a Caterpillar MD7 with a pneumatic drill. while the second uses a matching No. 9 Ripper 


igh ee 
’ 

















PUT FLEXITALLIC IN THE “PRINTS” 


For Sealing Performance You Can Depend On 
























For nearly fifty years, there has been 6,000 lIbs., from extreme sub-zero to 
one uniquely resilient seal with a 2000°F. The amazing flexibility of 
spring-action that adjusts to every the Flexitallic Gasket makes flanged 
change in operating conditions. It’s joints leak-proof even after severe 
the Flexitallic Spiral-Wound Gasket thermal shock, vibration, chemical at 
... identified for engineers by the blue tack, and cyclic operation. 


dye in the Canadian asbestos filler. 





That’s why: for sealing performance 
In Flexitallic Spiral-Wound Gaskets, you can depend on, it pays to put 
compression response is directly re- “Flexitallic” in the blueprints. 
lated to bolting for each application. 
With the desired gasket design de- FLEXITALLIC GASKET CO 
termined, exacting mechanical con- 8th & Bailey Sts. Camden 2, N.J 
trols assure that manufactured gaskets 


conform to specification. jane” ” 


Flexitallic Spiral-Wound Gaskets 
serve under the most rigorous operat- ® 


( 
ing conditions — from vacuum to SPIRAL-WOUND GASKETS 









DR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


Flexitallic is a registered tradename. No one else can make a Flexitallic Gasket 
* Look for Flexitallic Blue it's our exclusive blue-dyed Can «dian asbestos filler 








| 10 For more data on advertised products, use Readers’ Service Cards, last page. PIPE LINE INDUSTRY e August, 1953 





N1T 


1953 


RNa! 5: See ‘ 





& 


} 


just, 


Standard, constant-speed induc- 
tion motor plus... . 


Class 6, Type VS Gyrol Fluid Drive, 
gives stepless speed control and... 


pump-pressure and flow control, 
regardless of product or density. 





Lower your pipeline pumping costs with 


American Blower Gyrol Fluid Drive 


Stepless speed control ends 


throttling losses; gives complete 
flexibility of flow and pressure 


) 


Power savings up to 25°), are possible when 


you equip centrifugal pumps with American 
Blower Gyrol Fluid Drive! Coupled with a 
standard, single-speed induction motor, the 
stepless, adjustable-speed Gyrol Fluid Drive 
controls flow and pressure without throt- 
tling: g1VeS desired Output at lowest power 


consumption. 


Gyrol Fluid Drive also makes possible other 
major savings: 
@ Cost of throttling valve eliminated 


a Equal flexibility with fewer units 


* 7. 
Amenican-Standard a 





Standard 


American-Standard 


AMERICAN BLOWER DIVISION 


e Lower maintenance cost: less pump weat 


@ No-load starting; lower demand charges 


And Gyrol Fluid Drive brings im] 


operating benefits: 


ortant 


. Complete {le xibilits exact control] revara 


less of rate-olf-flow required by changes 1 


VISCOSITY specific gravity, seasonal demand 


w Line protection keeps line yressure within 


desion limits 


@ Pump protection—holds minimum suction 


pre ssure 


FOR FULI 


one of ow 


INFORMATION, contact 
73 branch offices or write 
American Blower Di 


sion, Detroit 32, Michigan. In Canada 


American-Standard,* 


Canadian Sirocco products Windsor, Ontario 
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p Profits in Gathering Systems 






J&L Electricweld Line Pipe is economical to install 


and reduces maintenance costs during operation. 






Because it welds easily, bends safely to any reason- 





able radius, J&L Electricweld can be laid quickly, 






reducing installation costs. 










J&L’s quality control program, extending from ore 


mine through the steel mills, is your assurance of 






A. us uniform high quality. Longer service life reduces 






your maintenance costs. 










During installation and during operation . . . when 









‘ a you want the best performance ... you want J&L 
— > Electricweld Line Pipe. 
— Available in API 5L and 5LX grades and in a range 
“ .. ee of sizes from 6°.” to 12%,” O.D. 
a» 
‘ y ; Call your local J&L Supply man today to let him 
3 “YN ' ae help you line up profits in your gathering systems. 


+, Jones & Laughlin 
, 


If its sold by J&L.... 
It's the best available 

















REVOLUTIONARY SIDE BOOM 


proven for Pipe Line Industry 





The Only ‘7 en Side Boom ected On Rubbe or Tires! 


Rubber Tire Mounted 


SOONER 
BOOMER 


Handles 10-inch Pipe! 


LOW-COST SOONER-BOOMER DOES THE 
WORK OF 2 CONVENTIONAL MACHINES! 


[The Sooner-Boomer is the world’s first side boom mounted on 
rubber tires. Designed to handle 10” pipe, this revolutionary machine 
liminates unnecessary right-of-way = mage on city work—elimi- 
nates the need of pipe stringing along city streets ahead of ditch. A 
low center of gravity makes the Sooner-Boomer highly stable, loaded 
unloaded. It operates at road speeds on bac k haul, and Is Equlp- 
ped with a swamper platform. A 12-foot boom makes it possible t 
lower in over spoil. Power up and power down on all cables assures 
iltimate safety and precision line-up The Sooner-Boomer easily 
lowers in or bends 8-inch pipe Excellent performahce on clean-up 
ind ditch dressing. The Sooner-Boomer is designed to put all weight 
n wheels, eliminating any strain on engine, transmission and differ- 
ntial 
OPTIONAL: 7 foot angle dozer: rear-end winch; 8 forward and 
reverse speed transmission: trailer hitch; 3-pin connected, boon 
inted bending shoe available in 2, 4, 6 and 8” sizes 
LIFTING CAPACITY 8 Ft. Radius 2450 Ibs. plus 
4 Ft. Radius 3750 Ibs. plus 10 Ft. Radius 1500 Ibs. plus 


USING FORD SERIES 600 AND SERIES 800 TRACTORS 


14 


For more data on advertised products, use Readers’ Service Cards, last page 


Check These Features 


® Mounted On Rubber Tired Tractor! 


Power Steering! 


® Highly Maneuverable! 


Road Speed up to 27 MPH! 


No Hauling Problems! 


© All-Hydraulic Operation! 


Hydraulic Controlled Counter Weights! 
® Perfect Operator Visibility! 

® 12-Foot Boom Handles 10” Pipe! 

® Lowest Initial Cost! 

® Lowest Operating Cost! 


® Six months warranty from date of pur- 
chase on tractor and SOONER BOOMER! 


SOON ER BOOMER 


_ MFG. Div. 





Oklahoma city a rome 








PHONE 
TR 8-2127 
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NEW WORLDS 


He’s Edison, Marconi, Bell... Lister, Pasteur, Roentgen... 
science on the hunt probing the unknown to benefit man. 


His spirit...eager, objective, searching... 
pervades our industry, too. Gas and oil are always 
seeking new ways to serve. 


We’re part of that continuing search. We explore for and 
produce gas and oil from the Gulf to Canada. 

We transport natural gas through our 2200-mile pipeline 
system. We extract and convert hydrocarbons for 
industry ...refine and market petroleum products. 





Expanding activities such as this mean widened opportunities 
: for all of us... broader service to America. 


. Bee ae we « 





TENNESSEE GAS TRANSMISSION COMPANY 


AMERICA’S LEADING TRANSPORTER OF NATURAI AS 
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Tuffy Slings swung the “hefty” parts 
of this huge hydraulic press into position 
and then handily picked up the whole 
assembly to load it out for delivery. The 
secret of the amazing strength of all 
Tuffy Slings is their special purpose steel 
and the way it’s machine-braided to give 
a combination of toughness and flexibil- 
ity you won't find in any other sling. 








makes tanks on production-line basis 


sections of a tank in one crane trip 





,y Easy Does It’ 
| } | When Tuffy Slings 


| and Hoist Lines Tackle 
i the Toughest Jobs 





Three ride where one rode before! A Canadian iron works 
Plate steel is rolled into 
8’-long tank sections, then transported by overhead crane to 
final assembly point. The sections used to ride suspended on a 
chain — one section per trip. A better idea was presented. Now 
a rigging of U-9 Tuffy Slings with pipe hooks handles all three 


Wire rope performance isn’t just a 
matter of strength. Regular-construc- 
tion wire rope such as the Union 
6 x 19 or 6 x 37 will give you the 
strength you need. But it makes an 
ornery kind of sling stiff to han- 
dle, quick to kink and loop, subject 
to serious damage when bent around 
small radii and sharp corners. 


Tuffy gives you the strength you 
need — perfectly balanced with flexi- 
bility, toughness and other proper- 
ties slings and hoist lines must have 
for top performance and _ longest 
service life. And Tuffy’s pressed-on 
ferrule, applied under tremendous 
pressure, gives the eye-splice 100% 
of fabric strength. 


Get in touch with your Tuffy Distribu- 
tor! He’ll help you save money with 
the longer, trouble-free life of Tuffy 
Slings, Hoist Lines and other Union 
Wire Ropes. Whether it’s an emer- 
gency need or a scheduled replace- 
ment, he is stocked to give you fast 
service. 


1é For more data on advertised products, use Readers’ Service Cards, last page 








2278 Manchester Ave. Y 


Specialists in high carbon wire, wire rope, braided wire fabric, 
stress relieved wire and strand 
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Tuffy gives steel mill TWICE the service 
Quoting a giant steel corporation: ‘"We are 
getting double the service life from our 
1'4" Tuffy Slings as we did from 6 x 37 
type slings.” Reason: ideal balance of 
strength and flexibility in Tuffy Slings. Pic 
tured: Huge ladle, pouring tons of molten 
steel into furnace, is handled by a 1'4 
Tuffy Sling and two 1%” Tuffy Hoist lines. 
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Buildings aweigh! One of the nation’s largest makers of pre 
fabricated steel buildings speeds up production with Tuffy Slings 
High flexibility makes Tuffy Slings conform perfectly to irregu 
load contours, hug sharp corners and snug down smoothly ir 
basket hitch. Handling and rigging time are cut to the bone. 
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NEWS YOU CAN USE ABOUT ENGINE AND COMPRESSOR PERFORMANCE 





WOULD YOU BELIEVE THAT ONE DROP 
OF OIL COULD BE THIS IMPORTANT? 





Take a 12 cylinder, 2,000 HP, 330 RPM engine... let just 

Se aS ees >. y ONE-EIGHTH OF A DROP of additional oil per stroke be 

f used in each cylinder and here’s what will happen: your 

; oil consumption rate will increase from 8000 BHP hours 
per gallon to 2000! 

\nd that’s the big reason Cook rings save you money. 
Like other oil control rings, Cook rings meter oil and 
properly spread it, but Cook rings do this in addition: 
they prevent excessive use of oil! 

Don’t just get oil wiper rings... get Cook engineered 
conformable oil wiper rings, the most copied oil control 


rings In the worl ’ 








KEEPS PACKING COOL PISTON RING 


, WEAR 
... AND IT’S LEAK- PROOF! LOG SHEET 


AVAILABLE 
FREE 





Here t 1 f 
cle ] 
you r ‘ 
this | I] \ t 
\ il t ( i i { 
| (‘ook ( t 
juest a d ny t ‘WW ( 
Cor v, 944 South 8th Street, Louiss » Kentucky 








f pre 
Slings Cook's new leak-proof packing cup features circu (omg & 4 5 





guar lating water completely inside of the cup itself . 
: inl liminates any possibility of leakage. corrosion on © © © i Min 

contamination of the material under compression 

These are big advantages for all applications— ane COMPANY 
rp. ire naturally of even ereaten Importance on nor Division of Dover Corporation 

lubricated service. Rings and Packings Since 1888 
5, No 
ic, 
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TD-24 Sidebooms exceed dail vr 


—for Midwestern Constructors, Inc., 
| Tulsa, Okla. ay 


Midwestern sets a stiff cold-weather, short-day goal of 
i| 4,000 feet of 34-inch gas line in the ditch daily. 

And then their spread, racing winter to lay a new Texas- 
Illinois line from Morris, Ilinois, to suburban Chicago, beats 
| their schedule up to 60°>—by laying up to 6,400 feet in a 
| 10-hour day! 

International Superior TD-24 sideboom performance paces 

| this fast-moving crew! A TD-24 on cleaning—another TD-24 on 
dope—four TD-24’s on lowering-in—two TD-24’s on tie-in and 
| miscellaneous—and a TD-24 out front ’dozing obstructions off 

| 


the right-of-way! 


Full-time schedule-beating TD-24 exclusives! 


| Midwestern beats soft going with TD-24’s exclusive margin 





fm of flotation—up to 18% less weight psi on the tracks than 
other crawlers exert! Exclusive TD-24 Planet Power steering 
| assures full-time “live” power on both tracks—to turn smoothly 
with heavily-loaded boom. 

Exclusive TD-24 fingertip hydraulic braking and foot de- 
celerator give precision pipe-carrying control. Exclusive spread- 
speeding, on-the-go TD-24 Hi-Lo shifting gives fingertip match- 
ing of speed to load—avoids delay, increases production. 
Exclusive reach-easy controls in vertical cluster, add operator 


convenience and control accuracy! 


Add up these and all the other big, full-time pipe-handling 
exclusives you get in an International Superior TD-24 side- 








boom. See how these performance features increase capacity, 


Here are four of ‘‘Midwestern’s’” TD-24 sideboom 
lowering-in, on a stretch of the Morris-to-Chicago ¢ 


reduce downtime, boost manpower efficiency. And compare 


| how bonus-powered TD-18, TD-14, and TD-9 sidebooms also line. “I've had TD-24 booms since ‘53’ states E.) ™ 
out-perforin all other crawlers in their size classes. See your Wolfe, lowering-in foreman. “I like the TD-24 » @ 

. a ae it th this bi rnd suc 

International Superior Distributor for a demonstration of the ES OS Oy TE SE ls Sp J 


f is easy to operate: 
boom and tow equipment you need. 





f INTERNATIONAL. 
SUPERIOR 









rmreematoma 
manvestee 





) pe-laying schedule up to 60% 


View below shows the TD-24 
cradling for the CRC doping ma- 
chine, which is powered with an 
International U-372 engine. ‘‘In 
all my 30 years of pipe-laying op- 
erations, | find the International 
TD-24 boom tractor the most ad- 
vanced and best balanced | ever 
had}’ states spread superintend 
ent, John Works. 
TK 


With the International Superior 
boom tractors, I’ve been able to fit twi 
pipe into the ditch ma tim V 
cutting,’ states lowering-in foreman 
Wolfe. That's a tribute to the contr ac- 
curacy afforded by TD-24 Planet Power 
steering, fingertip hydraulic braking, and 
positive foot decelerator! 
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In searching for sea-buried treasure, 
Consider the worth of this measure: 


When oxygen's rare, just filter fresh air 





Through Staynew for deep-breathing pleasure 


| Thank goodness you don't have to search so deep and STAYNEW MODEL CPHS PIPE LINE FILTER 
far to find uses for Dollinger Filters. Any liquid, any has the exclusive “double action principle.” Air is first deflected to 
gas (you name it) can be efficiently and economically outer walls of Filters and forced downward at high speed. Water, 


oil, and heavier particles of rust, ete. are thus deposited in base 
Mechanically cleaned air then rises to pass through filtering me 
: ; ae dium which removes lighter airborne particles. This “doubl 
in pipelines to prevent damage by rust and dirt; in + 5 I 

. action” design eliminates need for frequent cleaning. 


handled by them. You'll find applications everywhere: 


ventilating systems to reduce air-borne impurities; on Inexpensive, simple to install, Dollinger Pipe Line Filters pay 
compressors and engines to prevent cy linder and piston for themselves in reduced maintenance alone. Why not talk over 


: : your filtration problems with a Dollinger engineer ... or write for 
damage by foreign matter. Let us know your filtration Bulletin 200 which gives engineering data on pipe line filters 


: Dollinger Corporation, 95 Centre Park, Rochester 3, N.Y. 
problems. 


—PROTECTOMOTOR 
LS. 


DOLLINGER 


SPECIALIZING IN DRY TYPE FILTERS FOR OVER 35 YEARS 
LIQUID FILTERS « PIPE LINE FILTERS e INTAKE FILTERS e HYDRAULIC FILTERS « ELECTROSTATIC FILTERS « MIS! 
—/ >= COLLECTORS « DRY PANEL FILTERS e SPECIAL DESIGN FILTERS e VISCOUS PANEL FILTERS e LOW PRESSURE FILTER 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS « SILENCER FILTER 
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PIPE LINE PANORAMA 
Outlook Brightens for Pipe Line Construction .. . After discouraging period of Me 
phis Decision and recession-created “doldrums,” letting of pipe line contracts took 
sudden surge upward last month. Between middle and latter part of July, 192 
miles of contracts were let—-more than double 800-mile average of previou 
months. (See Page 55). Major projects include Southern Natural, 516 miles 


Natural Gas, 511: Wabash, 265: Eastern Shore, 14 Shell, 62: Gulf Interstate, 54 


Synthetic Lubricants Curb Air Line Explosions... Natural gas industry has been tryin 


lor several vears to prevent explosions which infreque ntly occur when startin 


large internal combustion engines with compressed air. Studies are now paying 
off: Synthetic lubricants have been developed that could end such accident 
Used only after air supply lines have been thoroughly cleaned of oil, carbor 
s ale and rust with a hot detergent, several Operators re pe rt exple slon-prose 


mixtures are produ ing excellent results. (See Page 38 


Pipe Line Corrosion Costs $600 Million Per Year... National Bureau of Standards ha 


just released highly informative report on more than 40 years of underground 


corrosion research. Some of the findings: | »S pipe line industry spends SHU) 
million annually to protect lines and equipment fror corrosion approximate] 
one million miles of oil, gas and water lines are now criss-crossing the U.S 


about 170.000 miles ot other buried <Lructures cables et 


Fracturing Increases Efficiency of Gas Deliveries . . . Several companies are taking 
closer look at hydraulic fracturing treatments for gas storage wells to decrease i 
jection pressures and to increase withdrawal rates from reservoirs near major cor 
sumption areas. Result: deliverability efficiency is increased, without the cost 


drilling more wells to meet growing gas demand See Page >? 


World’s Largest Diameter Gas Line Under Construction . . . Carnegie Natural G 


25-mile line that will carry coke-oven gas stabilized with natural gas to l S 
Steel mills along Monongahela River near Pittsburgh, is slated for completion 


early in 1959. Line will consist of 16-miles, 55 inch and Y-miles 43'4-inch line 
ER U oy Me Me. a 
nusual feature of project: Mining methods were used in boring road crossings | See 
cag May PLI, Page 61). As casing was forced under roadbed, miners excavated dirt 
ase and rock from face of the bore with conventional mining tools 
m 
bl 
Washington Panorama .. . As of August 1, pipe line companies will start cashing in on 1 
a cent repeal of 4.5 percent federal tax on pipe line shipments. Unexpected Cor 
for gressional action brings welcome break in steadily mounting costs that have beer 
7 slicing into industry profits the past few years—Recently vetoed effort of CAT( 
Group to sell 175,000 Mecf d of offshore natural gas to Tennessee Gas ‘Transmis 
sion for 22.4 cents per Mcf may still have another chance. Federal Power Commis 
sion has petitioned Federal Court of Appeals to hold rehearing on its previ 
order which whittled price to 18 cents per Mcf from 22.4 cents granted in FP¢ 
in June 24, 1957--FPC’s newest member, former Louisiana Commissioner of Cor 
servation John B. Hussey, is something new in the way of that agency’s appointees 
MIS] He has had several years of experience in oil industry affairs. He is pro-oil, against 
TER utility-type control of natural gas, for voluntary import controls, strongly opposed t 
- growing federal control of industry 
95k 
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{Communications 
and Control 


_ Rupture Control Monitor Guards 
PG & E's Main Line 


Electronic “watchdog” signals attended control points 
if pressure limiting stations or line rupture valves \ 
sense a line break. Two-tone transponder alarm system 


utilizes pulse code data over the telephone circuit. 


By James H. Stannard, Jr., 
P ii¢ (sas ire Electric Company. San Francisco 


and Tod Morcott, 
Sierra Electronic Corporation, Menlo Park. Cali 








| i 
Wiu€THIN 1 [ew vears altel comple problem of detecting, locating and 1S0- pipe coule easily disappea nto 
on ol Pacifi Cras and Electric (‘om- lating a break Lhe pipe line Was atmosphere } 
aany’s “Super Inch,” pipe line some equipped with pressure telemeterins Such a loss could seriously jeopare 
) percent of all of the gas supplied at approximately 50-mile intervals ze continuity of servic is: salads 
the company and almost all ol the given time thes tt lemete rms W yuld in- ers: it would taki many ho irs to re 
, ° Ol he populous san dicate a break there Was al line place Vas before the line could Sta 
Francisco Peninsula was being deli failure. However, by the time tele- delivering again. Much of the fin 
ed by this 500-mile arterv. Security meter readings would have changed  |oad jn the affected area could b 
the pipe line is of paramount im- — enough to indicate a break, consider- supported from local fields, but maj 
portance able quantities of gas would already re-routine and increase of local 
Special construction equipment ca- have been lost. ‘There would. still be sendout takes many hours—even 
pabl of traveling at hiel speeds was the problem of locating the actual the move has been scheduled 
pure | ased and located al Stratecl bre ak and isolating that section Ol the 
ight-of-way points along with stock- — lin Automatic Sensing of Breaks. | 
les of emergency material. Emer- Chis pipe line crosses some of the minimize inventory loss in case of In 
ency procedures were established and most desolate country in North rupture a number of strategically | 
idditional mobile radio coverage was America; portions of the line are 75 cated valves and “pressure limitin 
provided. All of these measures were highway miles from the nearest main- stations’ along the line were equippe 
designed to materially reduce the — fenance station. Many hours could be with automati« equipment that woul 
down time of th pipe line in the spent by a repair crew wandering sense a major break. initiate vals 
event of a serious break (See Ptp1 aimlessly through the desert looking closures to isolate the ruptured se Fic 
Lint InNpustry, September, 1955, for an elusive sound or sign of a line tion. and signal the location of tl Bio 
Page 26-5] break Meanwhile the inventory of trouble to the nearest attended st 4 
However, there still remained the gas in 150 miles or more of 34-inch tion. Automatic equipment to sens fo 
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eak was not new in the indus- 
it many problems posed by the 
features of the proposed system 
unique, 

currently 
One 


d—the rate of pressure change 


re are two methods 


to sense a line rupture. 


capacity tank and a small re- 

orifice. A line rupture causes 
id fall in pressure in the line, 
differential sensing device be- 
the pipe line and the capacity 
letects this change and initiates 
method 


ce closure The second 


s a line valve as a differential 


ne device: differential sensing 


bled to the 
phere. It was decided that a difler- 


gas continuously atmos- 
ential sensing device that merely opens 


a valve would be more desirable if 


such a device could be obtained 


Trip Valves Modified. Alter con- 
sulting with the manufacturers en- 
i that 


which 


gineer s it Was determined 


modifications could be made 
would improve the accuracy of the 
differential trip valve, for use on the 
P.G.&E. Alte? 
minor 


elimi- 
nated, the 


monitoring system 


some difficulties were 


| 


trip valve proved to be 


entirely satisfactory 


“Super Inch” was built, a single open 
pall telephone circult was 
most 


self Witl 


the exception of commercial! 


parallel to the line-in 


within the right-of-way it 


toll t¢ 
mobile radio, this 


yhone service and 
| 


telephone line 1S the only communil- 
cation facility for operation of the 
pipe line. Maintenance personne 


the phys cal circult and the telem«e 


tering, letype and throu t le phon 
are derived carrier tre em il 
nels 

The pipe line route from ‘Topoc} 


1] ! j 
the Mojave 1 ert thy 


ipi Mountains, and farm lands 


Ariz.. crosses 
leha 


ol the San Joaquin and Santa Clara 


° Selected line valves were eq upped . : 
s detect either an abnormal o1 ; vallevs. It is sublected to some of 
with a gear reducer and a pneumati 
flow and in turn initiate valve 7 most violent weather in California 
motor assembly which had been used cape ” 
, hientning, sandstorms. cloudburst in 
for automatic valves at the pressure 
] | temperature XU i ol Vv 
Was dec ided that tiie second limutine stations npeta 1 ‘ en 
lL here ire very Tew place i t 
would be used: there Was \ simple control system was deve a . : , : 
L1The CLOSE Oo ciec ri¢ pe ( I 
oncern that the rate of pressure oped to actuate the various — line : f +} not d 
. . . nahny Of rites DOWwWe! ‘ i { eric 
Irie thod might close more than valves This equipment was mounted 


ecessary valves in the system on a pipe stand and placed in a de 
I I 


\ there was the thought that th mountable shelter for protection from 


Electronic System Design. \\ hiv: 
of pres- the desert climate, Cl i P¢ ‘ ‘ —— val 
r&E. started its line rupture cor 


tine orifice in the rate inges made 


become CxIsUNE controls of he pressure i1TTi1t- trol provran 1 SUTVe,N ‘ 11 vilabk 
Ing stations permitted the trip valves 


hange system could 


d; in that case normal variation : equipment was mad foun 
to over-ride the normal operation ol ora ee ; , 
} pressures would cause inad- tha ere were m uital ilarn 
the automatic pressure limiting equip- la ; 
valve closure ef " 7c © Marne et 
ment. At both the line rupture valves jjanufacty 
\l ‘ { . lere ' Mu ( re vas aske oO make ¢ 
] of the applicabl differential and the pressure limitin stations a 
, necessary dies, From research data 
agevices on the market are ol pressure switch Was provided he tween } ] y 
r : l 1 plan was developed with s Micier 
imatic controller class—either 1 | the nnenmati : 
the trip valve and he pneumath details to permit a co eva tio! 
, Wmat transmitter or sell con- motor to initiate the alarm function » vlarn — 
t controller. Such a device re- Ouite a bit of atte 
, S 1] fF F) si x 
, 1 continuous supply Of <) Pst Power Supply Problems. When th: © various ways of using the physica 
‘ ur. Developing an instrument 
» | { ipply can be very costly and 
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1 sec RE la—Standard trip valves were 
f tl Biodiied to give greater accuracy in the 


FIGURE 
Changes in pressure limiting station design permits trip valves to over-ridk 
operation. 


a By ring system. Equipment is mounted 1b—Control system for initiating break closures of selected line valves 
on e stand and housed for protection 


veather extremes. 


normal 
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Operation of the rupt 
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FIGURE 2—Schematic of automatic closure system. Controls for pressure limiting 


stations were modified to permit the trip valves to over-ride normal operation of the 
pressure limiting equipment. 
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SUBCARRIER MODULATION 
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CARRIER AMPLITUDE 


FIGURE 3 


intelligence 


Methods considered for coding 
for the monitoring system. Carrier amplitude, al- 
though a very simple coding method, would require continuing 


\ pressure switch initiates the alarm function. 
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PULSE LENGTH 


the alarm signal 


alarm network. 


maintenance to achieve proper levels for alarm units and would 
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alarm is of such importance tha 





could take priority over all other t 
fic on the telephone line for the sl 
time required to transmit the coc 


information 


However, during hot sum: 


months desert dust and lightn 


storms, which occur quite often, 
When the 


200 volts. 





charge the line 
charge rises to about 
tective spark gaps Hash over and 
I his 
frequency saw tooth waves with | 


Unde 


conditions the physical circuit is 


charge the line results in 


monics up to 3 or + ke 


but useless. Carrier frequency cl 
nels experience little interference ¢ 
ing these storms so carrie signa 


was chosen for the monitor svstem 


Telemetering Signal Choice. 
simplest method for signaling wo 
be a standard carrier frequency tel FI 


metering transmitter operated 


valve closure. Each alarmed loca 


would be assigned a_ different 
quency. Since this requires appt 
mately 20 telemeter channels. it w 


fom A na 
oe 
_) R ~ 


PULSE POSITION #| 


DO 
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THT 1] TI 
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PULSE POSITION #2 











be complicated by telephone line attenuation with the weat ic! 
Pulse position coding was selected for the two-tone transpor dt 
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FIGURE 4a—Basic elements are enclosed in , , : 
. . . FIGURE 4b—Remote alarm unit with weatherproof cap removed. Each unit 
ast aluminum weatherproof mounting. Dis- . . . . 
ene ° includes transistorized carrier frequency transmitter and receiver plus associ- 
mnect plug facilitates repairs. . . ; 
: ated relays. Bolt down cap and rubber O-ring seal protect electronic equi; 
ment 
too much of the valuable tre- of the remote equipment, Howeve1 met by 
spectrum on the ilre ady has the disadvanta { | being mo} enaer VsStel 
ed telephone line lo Conserve comple \ rhe Jus 
im. some coding method was n genera se oir ( ndu 
ry . tine LTTILPDULISE teiemeterigr ? 
Selecting Code Method. Ini: 
f ny ler 1) 
re are two general methods locked with the choice of the genera Ve pest Evel LN at 
o code alarm devices. In_ the system is the metho f codu t| ~ oe es the Couet 
nded SVSteIn the remote alarn information \ P m ‘ Ol ri : 
, — } 
‘ Z tif ti : Se"¢ oO % ivVsS ‘ ‘ T eT 
ansmits a coded identification Severst codima methods are ap 
\ i te » ' } t . Vo) ) Hila maica | om 
vhich the terminal equipmen plicable to this particular problem | 
‘ ! | | , mor c ) cerk } t ¢ | rié 
In the other. a transponde , , ; ' Uist 
sub-carrier modulation, carrier amp! 
‘ | ! el ! eat I ! m™ 
erminal equipment interro- ; eseeoS , é . 
—— tude and pulse coding. Sub-carne: a 
arious alarms and only thos pulses ma p ERM me 
) modulation is frequently used in com- , 
1 } ? ' , ater , 
n an alarm condition respond ; oe eae ae 
: mercia supervisory CONLPO VSULCTIIS " . 2 
; nes ( 1) Sf ”) T ( ( 
alarm system at the early stag However, it has the disadvantage ot ; 
1 Ive ailteren ( 
ning was a coded signal trans- requiring as much trequency§ spe ' 
i Ones ( ¢ ta) thre cine iu 
on a minimum number of trum as individual carner frequenc \ 
. ons conterence nek 
frequency telemeter channels — telemetering sets. In addition equip 
. . { ee = rie ( MiNUNICAaAllor I I { I 
wo coding systems from which — ment required for sub-carrier mod 
ose. ‘T} ‘nded syste . decided tha , Ome I 
- le open ended system 1s lation Is complex and costly 
t] : } . onde! SVSTCTI Wot ra ( rveé 
int ie Simplest ut it as two | : 
i ’ , ; While carrie amplit ide is a very reatest re ibility e rf ac 
» rm . disadvantages If two valves t} | , 1 | 5 
i} | ; simple coding method, it would have then prepared details an eritGcatinn 
to be activated about the same , : : ‘ ! 
ua required almost continuous mainte- << requested 


heir signals might interfere and ; ; , 
nance to malintain the proper levels 0 


B false indication: or, if the pipe : ~ ] ' | { +} 
: nt : pil various alarm units y further Coml- — Remote Alarms Transistorized 
ptures, the telephone tine ml I | : . ‘ ] ‘ 
y : plicate use of carrie amplitude cod P.G.&E.’s completed svstem consist 
r Same time be qaamagea by fly- te] | | e¢ ‘ , 
i} Ing telephone ine attenuation OF LOS» ol remot vlan 1) on en 4 
iW ebris, thereby causing interrup | “eh #1 P -, 
characteristics varies wit! ne weathe! ine rupture valves and terminal alarn 
o the signal ; , pate _ 
he There art thre types ol pulse Cod- equipment atl trie various ittenae 
r.&E.’s transponder system 1s ; ’ ‘ 
ing in common use. The pulse num- stations. Each remote alarm unit in 
free from mutual interference 
2 , sae ber system 1S probably the most cludes transistorized Carrer trequency 
ing the terminal oj { 
weat it 5 he terminal ¢ Pperator an common, bein used In the cial tele- transmitter and recelve!l ssociated re 
. | t . hecl ' 
Spo! le unity to re-check his data in phone the number of pulses In a lays, powe! supply ind manual te 
ent of simultaneous operation train indicates the function this switches. Relays. transmitte1 ind re 
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FIGURE 5a 
equipme nt consists of two carrier fre- 
quency receivers, a transmitter and relay 
panel. 


above) Terminal alarm 


FIGURE 5b right) Indicator lights, 
located on the display panel. 


ceivel il assembled In a Cast alumi- 
in weatherproof enclosure that 1s 
desioned for pole top mounting 

Unit power §s ipply and the test and 
reset switches are assembled in a sheet 
tluminum box that can be mounted 
wer on the p le for easv accessibility 
The test and battery box also contains 
terminals for a portable telephone and 
a line bridging switch which connects 
he tele phone terminals to the phone 
line 

Che remote alarm unit is connected 
to the test and battery box with a 
multi-conductor outdoor service cable 
[his ( able has a weatherproot discon- 
nect plug adjacent to the remote 
alarm unit: units may be easily re- 
moved for maintenance or repair by 
loosening two screws and cisconnect- 
ing the plug 

Carrier transmitter and receiver of! 
the remote alarm units are mounted 
on individual printed circuit boards 
which plug into the main chassis 
lransistor circuitry was employed for 
tWo reasons low powel! drain and 
reliability. With modern production 


Ontrol and packaging techniques, 
transistors have improved to the point 


that their life apparently exceeds that 
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alarm reset switches and test switches are 


of the other components im an elec- 
tron circuit, Transistors like othe: 
elements will change with tempera- 
ture, but. as in eood piping design. 
expansion joints o7 bends can be 
designed into the circuitry to com- 
pensate for their changes in character- 


istics 


Alarm Panels at Attended Sta- 
tions. Terminal alarm equipment 
consists of two carrier lrequency re- 
ceivers and one transmitter plus relay 
and display panels. 

Each relay panel contains a selector 
switch, control relays and holding re- 
lays; the display panel has indicator 
lights, alarm reset switch. and _ test 
switches. ‘Terminal alarm units are 
located at each end of the line unde1 
surveillance 


How the Monitor Operates. [n tlic 
event of a line rupture, a high or re- 
verse differential is produced across 
the main line valve. This abnormal 
differential operates the differential 
trip valve, actuating the alarm switch 
and the motor driven main line valve 

When the alarm switch is closed, 
the line bridging relay connects the 


remote alarm unit to the telephone 
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line. At the same time the carry 
transmitter and receiver of the rem 
alarm unit will be energized: 
transmitter transmits a 7.9 ke. t 
7.9 ke. 


and slave stations receive this si: 


Receivers in both the ma: 
and sound an alarm at both stati 
When this occurs, the master stat 
interrogates the line by transmittin 
train ol pulses al 7.3 ke 

Stepping switches in the mas 
unit, the slave unit and the rem 
unit all step-up together. When 
stepping switch in the remote 


reaches the point corresponding to 





particular code, the 7.9 kc. transmit 
in the remote unit, which was silenc 
by the first pulse of the interrogat 


chain. will be re-energized to m 


the valve identification, Interrogat 
continues through the remaini 
points and any other remote ala 
units that are energized will also 
spond at their corresponding codes 

If, following a predetermined t) 
atter the initial alarm. the master 
tion has not begun its interrogatll 
the slave station will interrogate 
line. In this case the master will 
come the slave if its circuitry is s rie 
sound enough. Remote alarm ut 
that have been energized will ren 
connected to the telephone line 
later re-interrogation until they h:; 
been manually reset 

In operation, the sounding of 
alarm warns the terminal control « 
erator, who resets the alarm and ol 
serves on. the display panel wh 
alarm function has been identified. H 
may then check his display by meat 
of a valve check switch which ev 
the stepping switch and repeats 
identification. Had the alarm br 


triggered by noise. the alarm functi 


indication does not reappear. In ad 
tion, a display check switch is av 
able which cycles the holding rel: 
and their associated identifying « 
play lights to insure their correct ¢ 


P, 


eration 


High Reliability Achieved. | s \ 
terminal alarm units at each end 

the line under surveillance provic 

the equipment with a high degree 
reliability: a failure of one of the 1 

minal units, or a break in the cc 
munication link to one terminal 

will not impair the identification 

the alarm function. Sufficient sig 
strength is employed to overcome 


partial grounding of the teleph 
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nitored. 


Block diagram for PG & E’s 


by a 


is also safe from op- 


mismanagement: d 


s might br 
d line. It 


exper nceda 


isplay indi- 
can be cleared only by 
cting the cause of the alarm 
source and re-imnterro- 
ce the remote alarm inits are 


illy not energized, tiie trans- 
r system 1S capable of extremely 


fe. When units are 


or actual valve closure hie 


energized by 


tter is active only durine 
fication: the receiver and _ line 
ng relay which remain energized 


require OnI\ i very Sitlall 


P.G.&E.’s 


‘Th Incorpo- 


Pre-Installation Tests. 


ipture alarm. syst 


and 


many new untried features 


lividual units and tiie compl l¢ 


were thoroughly tested In the 


itorv before deliverv. These tests 
of the remote 


ed operation 
periods al cle- 
emperatures, frequency stability 


units for lon 
ind simulated System operation 
might be « xpec ted. a few “buvs 
yped after the 
rT) Atte 


that an 


System Was 1n Op- 
installation il was 
inadvertent *1 naming 

leg of the te lephon Lire 
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Using Hydraulic Triangles 


For Pipe Line Design 


Here is a quick review of the hydraulic triangle method for 
sizing pipe lines and locating booster stations. 


By L. Hawkins and F. D. Edwards 
lex ico Trinidad, Inc 


Pointe-a-Pierre, Trinidad. B.W.1 


IN DESIGNING a pipe line system, one of the first steps 
is to determine the line size and location of booster sta- 
tions. All of the accepted formulas for hydraulic design 
are variations of the original D’Arcy formula. ‘The only 
empirical factor involved is the friction factor reflecting 
the relative roughness of the interior pipe wall In orde) 
to allow for increased roughness factor and consequently 
increased losses due to fric tion over a period oft time, the 
tendency of the fluid to be pumped must also be 
known, Data on these factors are fairly well established 
is possible to estimate the roughness factor and the ex- 


pected increase with reasonable accuracy 


One Station System... 


Design of a comparatively short pipe line system 


with no booster stations is essentially one of economics 
\s an example, assume a line from A to B, a distance 
of five miles, to handle 25.000 barrels of gasoline ove) 
a 12-hour period daily he first step is to accurately 


letermuine the lateral distance and the elevation of B 


relative to A, which in this case is 25 feet. Using an ac- 


cepted 


fluid flow equation and a suitable friction factor 
e pipe the head _ loss due to friction is calculated 


OVeCT a ranve ol pipe SIZES Al] tlow calculations in the 


TABLE 1—Installed Cost of Pipe Line and Pump Station for 
Five-Mile System 


BAS'S 25000 BBL GASOLINE / DAY 
DISTANCE 5 MILES 


50% OPERATING TIME « I220GPM 
STATIC HEAD 25FT 


SPG. 0-760 VISCOSITY O85 CENTISTOKES 
P t + + 1 . . i +— = 
3 4 5 6 7 8 
} ——+ ~ + + —+ — —- +- + anal 
FRICTION | INSTALLED | INSTALLED COST| ATTENDANCE | RUNNING | 
SIZEOF| LOSS& | COST OF LINE | OF PUMP STA 4 COSTS | TOTAL 


LINE |STATIC HEAD] BH.P| IOYR DEP | IOYR DEP |MAINTENANCE]/$/YR. AT | COSTS | 


| 





64470 





NCHES| FEET |REQD| § $ $/yR |i¢/kwH!] §$ | 
r +— + +———— a ef +~———1 
6__|_ 3145___| 1470]. 17.000.|_|_ 8350 _ 4 _|..12.000.4.| 48.0004 |.65,350 | 
8_.|..640.._|. 300]. 21.400 3400 |_|. 10,000.| |. .9.800 | 44,600 
0_.|.. 236 110.|. 30.000 1000 ..|..|_.9.000.|.|_ 3.600.| |[43.600 
i2 \4 53.|_ 39,000 800 | 8,000 | 1750_|.|.49.550 

| 


|--'6..|_. 59. __|..28.}. 56,000 550 7.000 a 
eS SS aS oe 











based on the Beale & Doc} 


( LJ 
\H 8 f 1D 2e 


followin examples are 


formula 


Where 3H Head Loss in ft 
L Leneth of pipe in ft 
D Diameter of pipe in ft 
I Velocity in ft./se« 


Gravitational force Dc It. /sec 


The function f varies as the degree of turbulence, pipe size 


Re \ nolds No 


The degree of turbulence is given by the 


Where p Density of Fluid in Ibs./cu. ft 
n Viscosity in F.P.S. units 
f is then derived from Empirical Charts taking into conside1 
the Reynolds No., pipe size and wall finish 
Applying the known facts, the following items were « 
culated lable l. 
head of 


® Friction loss for 1,220 gpm plus stati 


feet 
® Brake-hp of prime mover at 60 percent efficiency 
® Cost of line installed-—amortized over 10 years 


@ Estimated attendance and maintenance necessary 


Veal 


Power COSLS pel Veal based on cent pel kw 


e l otal COST pel Veal 


Cost determines size. From the table, the pump ho 


powel! and line size is fairly well defined. The cost ¢ 


up with size of pipe while the installed cost of the pul 


maintenance and operating costs decrease with an 


crease in pipe size at another rate. A 10-inch line » 


suitable pump and 110-hp prime mover would be 
This fact 


economic al ( hoice 
Figure | 


is illustrated graphicalh 
Having established the head and horsepower requ 
ments for 1,220 gpm, the choice of pump is straight! 
ward. Figure 2 shows a nest of curves for one type 
pump. The operating point falls on a pump using a 15 
inch diameter impeller, at 1,750 rpm, absorbing about 


hp at 


percent efficiency 


Multiple Station System... 

Evaluation of optimum pipe size and numbe: 
booster stations on a long-distance pipe line is m 
complicated.. Merely dividing the total lengtl 
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Pr 


> 


in 





distances presents a wide variation 1! 


owe! requirements for each section, Some sections 


ive a large static head and others a negative head 


changes in elevation lo prevent such a situation 


ne must be balanced hydraulically. i. the line 


he divided So that eact section will have e( i 


requirements 


correct I vdrault 


phic solution. Determining thy 


or stations mathematically is a tedious and time 


Solvin 


© 


lng job the problem raphically IS mucl 
and has only a small margin of error. The hy 
10-mule. 


‘ ! ! | 
gradient ol a b-inch line 1s shown 1 


available 
A-B represents 


neth of line through which this head 


} ) 


he vertical line corresponds to the 
f the pump and the horizontal line 


1S dissipate a 


I 
tion loss. Since the slope of the hypotenuse, terme¢ 


draulic gradient, represents the rate of head _ loss 


ical distance between any point on the hyvpote Thuise 


ne contoul represents thre pressure or head on 
! I 
that point 


e case of profile A-E a pump with a 400-foot heac 


1 product 2.4 miles against a static hea 


DOVE t] 
leet with LOO feet ol head dissipated Im overcon 
ction drop to point E. Similarly for profil \-1) 


a ot head is used in overcomine fricti m losses am 


to overcome stati head. while at A-( there 1S 
Ve stati head ol Q4 feet b-( O1V Ins i tola 


lle head of 400 Q5 or 495 feet to overcome fric- 
In this section thre 
med the Modular Method, the use of such a hy 
facilitates the 


, ‘ 
ranvic really l 
Neclhicibl error 1s caused by the dtl- 


sct ] 
Stance Lines 


In horizontal Map distance and the actual OverT- 


distance. In Figure 3, the line A-E is only 30 
2.4 miles, i.e. | foot in 42 feet. Even in the case 
ry steep gradient for Example, | in 4, the 


) pr reent and allow ince Can by mack In such cases 


Profile Required for Long Lines. | design a pipe lin 


LOO) mules long to carry 100.000 barrels of crude 


dav. the first step Is to obtain a contoul map ol 


ta In addition. a reconnalssance ol the proposed 
s necessary to avoid any obstacles An elevation pro- 


prepared Irom. the from survey 


contour 
fluid to he 


te, the friction loss per 1.000 feet is determined fo 


nap O17 
| 


Knowing the pumped and the desire¢ 


qGiameter lines 


its ol triction loss calculations are tabulated in 
) 


2. Also included are the distance in miles that a 


ii-pressure 1 OOO-toot head YO DSI! anda 


pump 


-pressure pump (2,000-foot head—-780 psi will 
100,000 barrels of crude oil per day assuming no 


on change 


Modular 


“model measuring 


svsten 


Using the Hydraulic Triangle. | hv 


ts name implies, the method 


to determine the position and number of booste: 


ns by combining Static and trictuion heads on hy- 


vradient trianele s. the se iles ol whicl correspond 


iles selected for the profil of the pip line route 


CASE 1—Medium Head Pumps—12-inch Line 


shown in Figure 5, the hydraulic triangle is placed 


right-angled cornet 


line profile with the conc) 
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SIZE OF LINE, INCHES 

FIGURE 1—Graphic presentation of installed cost of pipe lin 

and pump station for 5-mile gasoline line handling 25,000 bar 


rels, operating 12 hours daily. (1) Cost of pump, prime mover 
operation and maintenance. (2) Cost of line >) sum of curves 
1 and 2, 

TO 

HEAD 
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US GALLONS PER MINUTE 
FIGURE 2—Operating curves for one type of pump. Pump 
using a 15'2-inch diameter impeller operating at 1,750 rpm 
absorbing approximately 87 hp at approximately 77 percent 
efficiency is indicated. 
400 —- 


+_~——+ + + woe - + + ~ ~ ~ , + 


a 












-100 


FIGURE 3—Graphic solution of line hydraulics for 10-mile, 6 
inch line with 400-foot head pump. Hydraulic gradient is repre- 
sented by diagonal line. Slope of diagonal at any point represents 
the head on the line at that point. 
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} dent with the base station A. Where the hypotenuse cuts 

the profile is the location to which 100,000 bpd can_ be 
) umnped against the combined heads, indie ating the posi- 
tion of the first booster station. Normally the base tri- 
ingle 1s dropped shehtly. about 50 feet 20 psi to 1in- 
sure a positive suction at the next pump If construction 
of the scales 1s accurate, 


this 20 ps! should prevail at each 


] 7 1 
successive pump suction. The triangle is then moved until 


TABLE 2 





——__—_—____—— | 
—— 


| HEAD LOSS FOR 100.000 BBL/DAY OF CRUDE OIL 
THROUGH VARIOUS SIZE LINES 


CRUDE S.G 0-900 
VISCOSITY 10 CENTISTOKES 
} LINE HEAD LOSS HORIZONTAL DISTANCE IN MILES FOR 
SIZE FT./1000 FT. + - —_—— - —--- _ ee! 
NCHES OF LINE 2000 FT. HEAD 000 FT. HEAD 
| — naa Mn dct 
| 2 2 .@) 8-0 9:0 
6 7-4 51:0 25:6 — 
20 ss 46 73-0 
24 2) 376-0 4 189°0 
30 0-25 Fee'*@e cccsnen 





| | is 
v 9 MILE 
=z 
a 
STANCE—MILES 
FIGURE 5—Graphic hydraulics solution for a 12-inch line 


handling 100,000 barrels of crude oil per day with 1,000-foot 
head pumps using hydraulic triangles. 
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DISTANCE—MILES 

FIGURE 6—Graphic hydraulics solution for a 16-inch line 
handling 100,000 barrels of crude oil per day with 1,000-foot 
head pumps. 





z 
DISTANCE — MILES 
FIGURE 7—Graphic hydraulics solution for a 20-inch crude 


oil line handling 100,000 barrels per day with 1,000-foot pumps. 


30 


the bottom left-hand corner is coincident with the pou 
at which its hypotenuse in the first position cuts the pr 
file and the point at which the hypotenuse now cuts (J 
profile is marked, locating the second booster station, |] } 
procedure is repeated until terminal point B 1s reac] 


In this particular case, 47 pumping stations would be 


quired, using 12-inch pipe and 1,000-foot head pump 


CASE 2—tLarger Diameter Pipe 
Proceeding in the same manner, triangles represen 
16-inch pipe show that 17 pumping stations would 


required (Figure 6) and with 20-inch pipe, only 


tions are required (Figure 

Figure 7 indicates a head at point P of 2,.600-feet, ‘| 
1S equivalent to 971 psig and would entail laying al 
60 miles of heavier wall pipe, between the 140- and 2 
mile points Station 7’s hydraulic gradient cuts the p 
at the 330-340 mile mark to the extent of about m 
90 feet, which would cause vaporization at that pr 
\ low head booster at the 530-mile mark. or 30 mile 
24-inch pipe from “x” to “y” would insure a_ posi 


pressure in the line under flow conditions 


CASE 3—High-Pressure Pumps 

Figure 7 also illustrates the effect of using higher 
pumps. Dotted hydraulic triangles indicate only 
2,000-foot head pumps would be required to pum 
far as the 220-mile point, alter which one 1,000-toot | 
pump, with the slight line size modification, will fun 
the necessary capacity for the remainder of the line. I 
stations would be required in this case but heavier 
pipe would be necessary 

Figure 8 shows the effect of 24-inch pipe with ot 
practicabl variations Phe continuous line indicates 
stations would be required with medium head pur 
however the static head due to elevation drop 1S re 
than the friction drop in the section between Statior 
and the le rminal Horsepowe! requirements at Stati 
could therefore be reduced or alternatively the line 
could be decreased to 20-inches from the 256 mile ps 
below Y to the terminus. Because of high head (3,10I 
he avicr W il] | 
the 136- and 200-mile points Other alternatives to o 


or 1.200 psi Ip would be required betws 


come high line pressure due to elevation changes w 
be to lay 16-inch pipe from Station 5 to the 180-n 
point, install a 2.000-foot pump and 20-inch line tf 


there to the 226-mile point and a 1,000-foot pump 


20-inch line to the terminal 


Larger Pumps Have More Effect. On steeply rs 


eround. increasing the line size, 1.e. flattening the 


draulic gradient, has less effect than increasing the pu 


head. Between Stations 3 and 4. changing from 24- 
20-inch pipe would result in only a 6-mile difference 
length due to the fact that most of the pump head is 
sipated in overcoming stati head, By using two 2.0 


foot hi ad pumps to the 112-mile point as shown by 


dotted line and a lower head pump with 24- and 20-1 


pipe from the 112-mile point to the terminus would 
quire only three pump stations. However, this solut 


11 


would require heavier Wali and the retore more expt ns 


pipe for part of the line. 
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FIGURE 8 (Above)—Graphic hydraulics solution for 16, 20 rs 
and 24-inch lines handling 100,000 barrels of crude oil per day Vv 
7 1,000 and 2,000-foot head pumps. 
i 
it FIGURE 9 (Richt)—Annual costs for 400-mile crude oil line ' 
handling 100,000 barrels per day based on 10-year depreciation 
of equipment and estimated maintenance and operating costs. 
|) Cost of line, (2) Cost of equipment, maintenance and op- 
n eration. (3) Sum of 1 and 2. 
¥ 
ke lo el 
; e e Ae o eliminate the impracticable solutior ( 
. Economics Deciding Factor... | | 
is to tabulate the investme! maintenance I 
\ll ol the alternatives would pump the required 100.00! costs tor all alternatives as was done on the { 
crude oil 400 miles from A to B, but only a few ple shown in ‘Table 1. Installed costs « 
conomic propositions. Some, like the 27-station, 12 stations and equipment are estimated an eC! 
ne proposal are oby ously uneconomic, others might Lilie based On a reed depreciat on rat 
be practical from an operatin standpoint, such as » vears tor pipe lines. Also, the annua 
I I different diameter Pipe Ina line which required operatin costs are estimated tor ea ( { 
I liar scraping or pump stations 1n inaccessible loca costs tor each Case s rl tted and the iil I I 
I COS i¢ na \ COS } ( ‘ hley ‘ 
| coveres nine variation | ( ( rm ( 
TABLE 3 resulted in a minimum annual co f 
en medium | ad p ite 
NSTALLED COST OF PIPE LINE AND PUMPING STATIONS 
: Operating Costs Affect Solution. | 
FOR 400 MILE SYSTEM P 9 , | 
in Vere nv ved to show clear In tabu 
re NE NSTALLED | TOTAL COST COST OF STATIONS method otf cost analysis can be demonst I 
SIZE COST OF LINE OF LINE NO. OF TOTAL AT $470/HP plitvine the roblen \ min eve e} ! ( 
\¢ ‘a ‘ | 
NCHES PER MILE $ " 6 ¢ STATIONS H.P ios $ 0 mi | 7 , { . } ] rT 
, H 1 | } 4 TiLic’sS i \ t aAtic ? t 
Ks Ol tH toot head ) ) at | ‘ 
i 2 63, 00C 25-2 45 45,00 21-20 
(} 1s Ins a led COSTS re tal a | 
- 6 87, 000 34-8 6 6.00 1-53 n Table 
\/ 
2 44-86 6 6,00C 2°82 Ann al operaltll COStS Da ( 
24 39.000 55-6 2 2.000 94 OF equipme! Inc ¢ CQ TAI et 
» ‘ 
lable 4 he sum o ce i ! ( 
tie 94 7« Oo | oc 4 
W “ P innual cost fe O0-inch pipe ane he ce | 
\J-] 2 7 : ber of stations \ hic ( ! ‘ 
I ob rari ' | \ 
TABLE 4 ° 
Other Factors Considered. Several simp 
tions were made in discussion of the problen ()) 
, se ot only one yum ch s ) Jere 
, FFECT OF PIPE SIZE ON INVESTMENT AND OPERATING COSTS “= ion, | , 
he ndividual situation several na ) t 
D INVESTMENT BASED ON | MAINTENANCE & | RUNNING COSTS to give the total head required allowing for 
OYEAR a ON | ATTENDANCE AT | ATI-S¢/H.P.H.| TOTAL COST . im] } } 
‘ { Spare MITTS COUlS ye I gma nece 
2+- ze NO.OF | a $ |$15000/STA/YR| 80% OPERATING) PER YEAR 
- < PIPE PUMPING ‘ a 6 , , 
nce 1ES | STATIONS LINE STATIONS of $ ME i0o® $ iO” $ Additional! complcatlol nciude wiations ! ( 
is ; OO] properts ray \ ine COS cure } ’ 
45 2-52 2-12_ 4 0-675. A a-72_4 0-035 
nN | | sonal temperature variation or changes in ¢ 
= | 
6 48 | 0-7 0-24¢ ‘ { 1 1 
by 6 3 | ~ a4 enw 66 6-153 } iddi Ion O| brancl lines indi’ most mportal Wiowance 
1) é 6 4:48 0-282 | 0-090 0-63_ _| 5-482 for future increases in pipe line capacity with the 
| - i i 
uld 4 2 5-55 0-094] 030 208 5-882 increase in Investment, These and many other { ors 
olut solved. not by ‘rapt! or cak illor nD ! r re 
3 7-50 0-047_| 0-015 0-104 7-666 
pel iudement inotl er held of pipe ne ¢ 


The End 
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Gas Storage Well Deliverability 
Boosted by Fracturing 


Most underground storage fields can be stimulated by 
hydraulic fracturing if wells are properly selected 
and completed. Optimum injection and delivery rates 


can be achieved at a fraction of the cost of a new well. 


By A. B. Waters and H. J. Ayres 
Halliburton Oil Well Cementinge (¢ ompany Duncan, Okla 





=| the 


+] CLINTON FORMATION | big-inch cross country gas trai 
+++4 OHIO STORAGE POOL 7 mission lines in recent years. In mat 


4 T T ao mn ei UNDERGROUND STORAGE of natu 
ft See _— ep 
} 7 — oe 1 Bakes vas near large consumption areas 
| | Tt DELIVERABILITY CURVE —-+—-+ ro proven its economu feasibility 
+ + + + } 


| Bearer . . 2a of these underground storage fiel 
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hydraulic fracturing of existing wells 


has improved reservoir efficiency 





a fraction of the cost of drilling ne 









































| wells 
2000 T t + E : 
| } For highest efficiency the gas st 
o age reservoir must be capable of ra 
z ; , 
a idly accepting and delivering lar 
7) 
3 | } | volumes of gas at reasonable pressur 
| er . 
* | i anaes Sufficient channels, either natural 
| | } | z ; 
. | | TT. 1 Tt artificially created, must exist to pr 
a ' + + + + + -4++4+—+4 
a | | mit free flow to and from the forn 
‘ = } } + + saa 1: | ) 
tron to achieve this pertormance Pr 
| } | | 
| | | orn | . 7 meability blocks near the well bo 
tH t t $j } J} | |} often result in high resistance to i 
| | | | . ° 
| | 1 | | jection and withdrawal. Stimulati 
| | a. oS ee ee 1 1 IS espe ially beneficial in these, Cu 
1 | | | rently, hydraulic fraturing is 
| } | | on . sumulant which generally gives cap 
| | | . ° 
| ; | bilitv increases most economically, 
{ | | 
| } | | 
| | | Why Fracture? Fracturing esta 
100 200 300 | | | lishes one or more avenues of hi 
MMCF PER DAY permeability from deep within 
: . es ; ; ‘ ‘ { ality, 
FIGURE 1—Comparison of well deliverability in Clinton formation of an Ohio pool lormation 0 the well In reali 
before and after fracturing. increases the effective diameter of t 
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Medina formation points up relationship between well volume 


economical and safest fluid com- 


patible with the ZONES 


Stimulation technique here con- 


isted of injecting 500 gallons of water 
followed by 


uning a suriactant 


OOO to 8.000 gallons of gelled water 
rrying two pounds of sand per gal- 

on at 10 to 12 barrels per minute 

: 1: , 

lhe surfactant expedited recovery ol 
iting fluids Larger volumes and 

her injection rates have not shown 


ippreciably better results in this area 


Michigan Well Treatment Used 
Fracturing-Chemical Action. In 
Michigan, fracturing has improved 


| 
he performance of a storage reservol 


beine deve loped in the Salina forma- 


on. On the wells fractured, average 
leliverability against line pressure was 
ata cost shehtly 
27 percent of drilling and 
mpleting a new well 


From core evaluations velled Wale 
amount of acid 
fluid 


physical frac- 


reaction After 


small 


was selected as the fracturine 


ollered a dual effect 
] 


turing and chemical 


cir) lin out cement, the open hole Was 


2 Uf NY 


le ned witl gallons of non- 
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emulsifying acid: this gave an ap- 
proximate threefold average increase 

After adequate testing, wells were 
10.000 gallons of the 


celled water-acid mixture 


fractured with 
carrying 
three-fourths to one pound ol sand 
pel eallon 

' ] 1 

lreatments were conducted through 
both 2-inch tubing and the annular 
between tubing and casing, A 


Spat { 


water soluble plugging agent was in- 
troduced at five on 


direct the fluid to other points In an 


more stages to 


attempt to obtain additional fractures. 
\ minimum expenditure of gas was 


re¢ ulred to expel treating lig Was from 


the well after treatment 

Lhes« 
eas delivery on five wells from 16.480 
Met prior to fracturing to 43.200 Met 


subsequent to stimulation 


treatments increased daily 


Mid-Continent Well Deliverability 
Up 216 Percent. Fracturing the 
Bartlesville sand in one Mid-Continent 
eas storage field has resulted in ex- 

With 


equal volumes of gas in storage: and 


cellent capability increases 
for all practical purposes e tual injec- 
uion rates, injection pressures were re- 
duced approximately 18 psi. As a 


result of stimulation, comparison ol 


delivery against 200 psi line press 
revealed the following benefits 


fracturing: 


Deliverability (MCFD 








Shut-in Before After 
Pressure Treat- Treat- Perce 
psig ment ment Increase Increase 
- 2 0 5 4 5SS | 55 , 
295 25,598 53,167 23,209 
x 16), 2% wf 3 "iv 


At the same time absolute open fi 


increased 59.5 percent 


{ 


Figure 4+ shows a typical plot 


back pressure tests before and al 
treatment. Displacement of the ¢ 


to the rmght and steepening of 


slope indicates increased deliverabil 
this is particularly desirable at lov 
formation pressures 


( yn an 


C Was reated with LO,000 gall 


averarct( 15 eet ol QO] 
ter carrying 7,000 to 10,000 pout 
of sand. Large diameter casing } 
mitted Injection rates ot 29 to 8 b 
reis per minute at thre OW pressu 


of 400 to 800 psi 


Where To Fracture. There are p 
cautions which the well owner sho 
take before embarking upon a 

oram of well stimulation. All well 


PIPE LINE INDUSTRY @ August, 1958 








135 


Its 








nossible 


be maintained ove 


t, 1958 e@ 


ed caretully 


cting Wells. In any Gas storage 


probably not all of 
initially. Some will 


| 


Lrat tured 


ve suitable casing nor be Op 
emented to withstand. thi ap 
pressures others will pertorm 
tely without timulation 
tion of those to be treated 
be made very caretu Before 


wells adjacent to the edge of 

, ' 

the well ownet 
; | ‘ 

damagt Oo the natul 


- 
of the 


reservoll 


Formation Considerations. fra: 


ibility formati 


low perm 


Completion Methods. Fracturin 


1] { ; } 
should be connned oO the 


interest to help prevent fra 


an undesirable zone such as a 
ection, overlying strata. or bot 
irrier of the zone. If an open 
we : ' 
OMp it 1On Is aesired Casing 
pe set into he Op ol he stor 
erval 
; +1 

rvoirs Containing more nan 


yrous zone may be better utilized 


them ind 
ely periorating eas h porous 1n- 
then be 


ndividual zones may 


separately and more control 
lracture 
ent, Althou: h completions such 

A” in Figure 5 


sfully | 


used, 
elt rable 


have heen 


types “B” and “< 


irdl SS of casing 


program, sul 


cementing material should be 
ved to protect the casing from 
ire and corrosion. Before frac- 
a formation containing unde- 


Huids in the lower portion, it 


sable to cover the fluid pro- 
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FIGURE 5—Thre« 
Type B or the perforated Type (¢ 
sand formation. 
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part of the hol 


Fracturing Fluid Section. \ 
lracturin 


avallabl I mect the 


formation and treating cone 


hase art 


countered ( 


t] i permane! 


fluids Ol. Water, o1 























8 


would give the 


ry, 
e troy chuc 
ere < 
ick 
I] I 
ns el 























if —_ tH ae: Tet t | t a } comedic 
+ } + 1 ; +—+4 ++ + + + ; 
+—— > + A it 4 I a oe ++ | + + + 
1 _| FOUR POINT BACK-PRESSURE TEST| | | || 2. oe 
= BARTLESVILLE FORMATION 
KANSAS 
+ + r TT rr . . 1-7 ++4 
Q 
FIGURE 4—Four point back-pressure test of Bartlesville formation in Kans: 
shows incre ased quantitie s ol gas handied alter tracturing, 
2 . Io]] Tht 
+s ° 
b 
° * 7 
I kd 
SHALE P 
a 
a 
FRACTURE 4% ym 
POSSIBLY 
COULD GO ¥ i 
HERE ; r 
WHEN H 
DESIRED K - 
ig HERE BETTER CHANCE " | 
OF FRACTURE ’ 
-GOING HERE, > Ga 
a kD ed 
. 








best chance of 


ri 
il 

lore itil ( 
Sate 

Fiel Y 

| ' } 
cit ect D 


completion techniques used in gas storage 


lala 
+ V 
Cc 
wells 
fracture in the 


i 


+ +4 
+ +4 
’ 5 | 


field 


} 
| 


Kither 


desired 


35 














FRACTURING 


FLUID 
METERING 
PUMP 
PROPORTIONING 
CONTROL 
f SAND 
. Quy BULK OR SACK 





| 
: | 
. r 


AGITATOR TANK 









SAND-FLUID 
- MIXTURE TO 
PUMP TRUCK 


—PRESSURIZER 


FIGURE 6—Schematic of sand-fluid proportioning equipment to be used in the hy- 
draulic fracturing of a gas storage well. Fracturing fluid composition and blending 


conditions are varied to meet the specific 
formation and method of completion. 


It I i if l LOT) l 1s ici 
, , " 
ible Ol re Ve | ownel oO have i 
¢ 1LoO} ( iluation otf cores {or Iriin- 
| content, effect of immersion 1n 


uids. sodium chloride con- 

tent and solubility in hvdrochlori 
a Special tests can determin 
hether the formation fluids an 
ting fluids are compatible o1 

ne to emulsification 

Fluids used in treatments performed 

high injection rates require less 


thixotropy than low rate 


ISCOSILY O1 
1b. Laboratory analyses may indicate 

we than one fluid as being adapt- 
ible to a particular formation in 

ich case field experience, eco- 
nomics, injection rate and safety bi 
come the major criteria for final 


selection 


Modifying Treating Fluids. Charac- 
teristics of most treating fluids may be 
modified to meet spec ific formation o1 
treating conditions, Low fluid loss ad- 
ditives reduce the amount of fluid 
lost to the formation during creation 
and extension of a fracture. Greate) 
fracture depth may be obtained with 
a given volume of fluid and generally 
less difficulty is encountered with sand 
placement [hese avents also ine rease 
the versatility of most fluids 
\daptability of water for treating 
certain formations can be improved 
by addition of anti-clay swelling ma- 
terials such as sodium chloride. cal- 
cium chloride or hydrochloric acid. 
Incorporation of surfactants aids in 
preventing emulsions and often ex- 


pedites recovery of fracturing fluid 
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requirements of each well, depending upon 


llowine a treatment an wnportant 


consideration for storage wells due to 


cost of gas utilized in expelling it 


Propping Agents. Since the intro- 
duction of fracturing, there has been 
considerable discussion on the neces- 
sity of a propping agent: however 
laboratory and field experience gen- 
erally conhrm that higher sustained 
capabilities are obtained when it is 
employed 

For maximum flow capacity as 
large a propping agent as 1S pra tical 
for the particular well condition 


should be 


particle size gradation from 20 to 40 


injected: a sand with a 


U. S. Standard mesh is most often 
used. Some formations will not 
re adily accept large-grain sand 
throughout the treatment, 

Very beneficial results may be ob- 
tained by concluding a treatment with 
large-grain sand or a higher concen- 
tration of regular sand. When initiat- 
ing a fracturing program for a reser- 
voir, generally the treatment is started 
at a low sand concentration (4 to 
Y, pound per gallon of fluid) and 
vradually raised until the desired ratio 
has been reached. This sand tapering 
technique has become a standard 
practice when treating many forma- 
tions. In order to provide these vari- 
able sand-fluid ratios accurately, de- 
vices such as shown in the schematic 
diagram Figure 6 were designed for 


a wide range of injection rates, 


Various Fracturing Technique. 
More than one fracture may be highly 


desirable when lone sections of forma- 
tion are exposed, where the resery 
is composed of several zones, or if 
storage interval is highly laminat 
Otten more than one fracture is m: 
In a conventional treatment, but p 
cedures are available which enhar 
the possibility of obtaining multi 
fractures 

In open hole or perforated ct 
pletion, special graded soluble gray 
lar materials o1 viscous vels can 
used to temporarily seal previous tr 
tures and divert fluid flow and pr 
sure to another portion of the 
bore 

Another technique for cased 
perforated completions utilizes sn 
rubber oO! rubbe r-C ove red nv] 
spheres metered into the inject 
Stream to seal perforations tak 
fluid, Pressure is then exerted agai 
a different portion of the format 
through othe perforations As pl 
sure is released, the balls fall fr 


1 


the holes and permit reverse flow 
Efficiency of wells producing s« 
forming waters frequently can be i 
proved by Incorporating special ph 
phates in the propping agent utili 
in fracturing treatments. By retard 
precipitation or crystallization of th 
scales for several months, more s 
tained capabilitic S art usually 


tained. 


Spec ial acid base clean-out ave 
and surfactants can be very benefi 
when used preceding or in conjur 
tion with a fracture treatment, Aci 
base agents assist in removing drilli 
muds and formation fines that hi: 


been forced into the formation pr 


meability during drilling or remec¢ 


s 


work. It 1S recommended that the 


be injected and removed prior to fi 


turing. This aids in preventing 


plugging materials from being for 


further into the formation durin 
fracture treatment 

Surfactants either break emulsior 
or help prevent emulsification by 
ducing surface and interfacial tensions 
between hydrocarbons and water t! 
are present in the formation or u 
in the treatment. These fluids « 
then migrate more easily to the \ 


be <. 


Planning Your Fracing Program. 
After selecting wells to be fractured 
determining proper casing and 
menting program, and selecting «¢ 
sired fluid, the treating proced 
should be established. In order to 
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Eliminating Explosions in Starting Air Lines 


Survey of 53 station operators sheds light on many 


of the causes and best control measures. ‘Thorough 


chemical cleaning of air lines and use of fire resistant 


lubricants are two effective solutions. 


By Robert S. Ridgway 


SINCI Live practice ol 

tartine large internal combustion en- 
ies D in b rol ng them with 
npressed air admitted directly to 
ver cvlinders., industry has had 
yroblems sed by explosions 

( Dress ines. Fortu 

| the explosions are very In 

, Bu } olence 1s usualls 

na it ( uch i hy 

( ( the rat ccur, as the 

I ZATC { | PSO! Satety 

1Lull | LSO UTI 1c pipe it 
Cius Ope i I} several 1] QT) 
power ol such eneines has been 
Concerned witk such CXPlo- 
sions ror man years ind numerous 
idies have been made. The NGAA 
mad two surveys within the last 


decade, Recent experimental work has 


thrown some ver 


strong heht on the 


probable mechanism of thess accl- 


dents. Some relatively new products 

i\'¢ beer 1iaci¢ i tilable which 

could lead to the end of such accl- 

dents. B revicwin hi Operating CX- 
| , 

periences and research work the 

thor believes we now have sulli- 


cent evidence at hand to fully explain 


, 
nese icc1idents 


NGAA Survey. In the 1957 
of the NGAA, 53 


| 


questioned 


survey 
companies were 
went, had experienced 
one or more starting air line explo- 
sions. All used the same general types 


No ( orrelation he- 


tween those having had accidents and 


Ot all compre ssors 


those having none could be found be- 
tween the alternates of any of the 
ollowing practices: Air suction from 
inside or outside of the building: use 


bath air filter: 


to the engines made to the top o1 
i 


Ol an oO} connections 


bottom of the air headers: frequency 


} 


of overhaul of the an 


schedule of blowing down lines ot 


tanks LIS¢ ol alttercoolers {or the all 
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compre ssors: 


stream: requiring the air to flow 


; 


tank instead 


through 


through the alr storage 
of having it float on the line 


Of the 


20 havine experienced ex- 


discs 


have used bursting 
Nine have 


this equipment did not always 


plosions 1] 
on the system stated that 
pre- 
vent the air line 
felt that it did. 


the re 


from rupturing; one 
and one was not sure 


would have been a pipe 


line failure if the rupture disc had 
not been used. One reported pipe lin 
vithout any burstins ol the 


from all of the 


rupture 


disc Sx above men- 


1 


tioned practices, many of them good, 


there was no he Iptul clue which would 


lead to the solution of the problem 


One pair of questions, howe 
brings forth answers which prov 
a rather strong agreement. Foun 
erators have lubricated thei ( 


pressors with a mixture of soap 
water, and all four report no au 
explosion occurring while the 

solution was being used. One opr 
tor. who is one ol the country’s 

this type of lu 
hence, his rec 


est, has been usin 

cation for 30 years. 
is quite impressive. Another signifi 
question asks if air line explos 
have always occurred while Start 
CnLUWIes 
‘ves.’ one said “no.” and 


“not alwavs 


Returning to the subject of 
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FIGURE 1—Conventional air starting system. 
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cation, one is entitled to ask why, tial pressure of oxygen in the air that ing 8 tests, 2 showed burnit vithout 
ch a lubricant has done a 100 similar results would result from thi mechanical effects. and in 6. the « 
nt job, it is not used universally? substitution of air at 70 psi. This plosions were violent the y¢ 
inswer to that one is twofold was confirmed by passing an all was ruptured, usually at se 

S is not suitable for crankcase stream over deposits collected from point 


ition: hence, to use this mate- one of then compressors The thresh- I 


Speed. From obser 


il] ol the common vertical Oo! old of oxidation was found to he it : 
, , , 4 , , son, also of Elti Henderson in | 
wel) splash lubricated compres- ) | ata pressure | MN} pound PCGA 3 
. paper to tne , I 94] entitled 
iust be re pla ed by equipme nt, This process of the exo-thermal reac- Ce b] C . M | 
. . ° os . 7 om ist ie as xtures iT rye 
ibly doublk acting, where the tion Of oxygen on oll and carbon has : 00 ~ 2 } | i 
snes and irom the work of othe! 
ers are force fed from a lubri- been the subject of other papers and : re 
ae a2 ae . , autnors. tne speed ¢ rr ‘ 
This would normally be a is well covered by the U. S. Bureau Pere 4 
° . . 4ACf I! 1} ines an reacn evera times 
expense item. Secondly, not of Mines in its report R. |. 4465 , pips a ’ . 
: . 1 tne speed of sound oison measured 
ers are satisfied with the per- published in June 1949 -n 96 
: ] ° 9 . Velocities ip to 4.! { Ter re eC ‘ 
nce ol the soap solution: and Loison’s next experiment consisted , H 1 
1 : . ° o.¢ : ° : ‘ and enae on mea liredad tnen 
have deserted it, reporting that of igniting an explosive gas-air mix- e Fann 
: ane as » 5st} Tee De! ePCcorTiK 
ap was too troublesome in the . » 2 : . ted hy é 
‘ ° . ture In a short pipe separated DY a most Mach ) Where tne initia exp] 
ind in the lines thi eml . fro various longer ; , 
lun membrane rom variou l I sion is sufficiently severe to initiat 
lengths of pipe containing air. The the shock wave near or above the 
French Research. In July, 1952. R air pipe was either clean. or the walls speed of sound the tu 
n presented to the Seventh In- were smeared with a thin coating of within the shock front can be 
ional Conference of Director lubricating oil, or the oil was placed cient t iworize and it 
Safet , ines Res cl — . oe ! n ti ' 
il¢ y in Min Re wae ae in lone travs and laid alon he be aepos ti pipe t 
entitled ‘““The Mechanism of ; ft] 11 t} : tion I he I ter ¢ I 
. om or the pipe n all cases le pipe ; s I 
ons in Compressed A Pipe Pu : : X ur will. of « rse } I 
D ” } ] 1 was 10 inches. with 4-inch wall 
IX It so closely describes the this pheno! enor! [} ni 
. thi ess. T m stior Jjwas 13 : ay 
omena encountered in air start- hickn lhe combu n end . will nm turn. serve to propagate tl 
: } » « , : teet lone The test ends \ ried 1! } ] 
stems as to be of inestimable ; ; shox wave which at hiche peeds 
to those concerned with this length fron ) oe WO 8 Fs th will attain higt 
close i end The ~~ a? tir me! ' ; dk ; } . ’ 
brane wa calculated oO ruptul | } dj 
O1s calc ( 
, ; R45 ps ind \ Ss prevented Itror aoimne : he | 
Thresholds. Loison made a number , 
: . . so auring the charein period by na wave front travel 
periments. The first group dealt , 
; . pumping up both ends of the pipe feet per second. Actuall obst 
mass of material. saturated ; . , ;  o ‘ 
; simultaneoush Initial pressures « that the speed of tl } 
IDTIC. qT) oil. hick a id 00 psi were used in ill tests In ‘ when initiated lh the nition of ti 
heated and over which a cur- 1 and 2 the mixture in the combustio1 combustible charge was in the « 
heated oxygen was passed al chamber consisted of methane an of 1,500 feet per s I I I 
pheric pressure. When the tem- air, In the balance of the tests initial velocity his measurt 
ire exceeded a critical valu slightly more oxygen was used t showed the shock f1 ( I 
tion occured Live Oll Vapor- make the explosion still more violent to 4.00 leet ery 4 rm When det 
nd the vapors 1 nited spon- the chemical composition beir 95 nation ruptures the —— = — 


isly When the mass of rn percent Q).. 12.5 percent (¢ H ind 62 ) , > wave wre 


lia 
holding the oil was rust. the 


percent N slow t; the cm d of ind birt the 


temperature for spontaneous The results of these 11 tests are expansion nnecte h tl 
was observed to be 320° |} tabulated in Table 1. Note that in the ture ™ possibly sian 
is Stream in this case was Oxy- three where the pipe had no de pr sit Tae tes the w ’ 
oison calculates from the pat there was no ignition. In the remain- several Mach numbers The rupt 
yattern hus repeat It should | 


TABLE 1 noted in passine that rupture do 


no erminate +} or ' 
Length { ‘ 
Nature of Deposit Feet Result stead, appeal f 1miG 
le] 9 il repe 
a) | mn h Ter : 
Ex] I he ( M ( I 
Pry | ‘ 
ne ¢ OS ) 444 
trate this fact. In ti ; 
( 2 Tl i¢ ( nel ( I 
Ex eg wal , ’ 
€ ’ 
f Q ( t ) ) T ‘ nel ) ! 
I 
orci ough b 
I iat nae ( ! rie ype 
a 
. ’ 7 
f DIOSIO CC c ) ) { 
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less of whether or not the far 


end of the pipe Was Open Ol closed 


(his was probably due to the inertia 


the as in conjunction with the 
ed of the mechanism. When no 
detonation occurs (merely combus- 
with n the pipe or when a sec- 
ond detonation does not occur follow- 
ng a rupture, the accelerated shock 
ive appears to slow down to around 
the speed of sound 


While discussing the phenomena of 


ich waves it should be of value 
to quote an observation of Loison. 
vho savs “It is not necessary to 
magine the flame front as being close 


the pressure wave front. The suc- 
ve ris€ in pressure as a result of 
the inflammation of new portions of 
ombustible matter are. in effect. 
apable of m untaining a shock wave 


1 


en if this is a certain distance in 


Pressure. It has further been calcu- 
lated that with a condition of deto- 
ition, terminal pressures in the order 


} 


of 100 times the initial pressure may 
ay expected Loison did not measure 

pressure, but with some assump 
tions as to the kind of pipe used, we 
cal ulate his bursting pressures to be 
round 2,400 psi. Henderson,* how- 
evel did measure te rminal pressures 
is high as 9,000 psi, thus proving the 
actor of 100 for the case involvine 
detonation. Pressures resulting from 
simple combustion of hvdrocarbon- 
ir mixtures can only be expected to 
maximum pressure of 2 to 6 


initial pressure 


Application. ‘The application of the 
foregoing research work and observa- 
tions to the phe nomena of explosions 
in air starting lines is not difficult. 
We need only to determine the cause 
of the initial explosion within the 
system which will promote the shock 
wave. We then have our puzzle as- 
sembled, for we can depend upon the 
air compressor to supply the coating 
of lube oil to the pipe walls, It is ou 
opinion, shared by many others, that 
a stuck or leaking air check valve 
permits the engine being started to 
pack the section of line between the 
check and the air timing valve (Fig- 
ure 1) with explosive mixture. When 
this is fired from the power cylinder, 
the resulting pressure wave forces it- 
self upstream through the timing 
valve and into the main air line. 
Thus, the whole starting system be- 
comes parallel to that used in the 
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experiments of Loison. When the cir- 
cumstance of a malfunctioning check 
valve is coupled with a fuel-air mix- 
ture in the combustible range and 
good flame propagation in the power 
cylinder, the proper set-up is laid 
for explosions in the pipe system sim- 
ilar to those shown in Loison’s experi- 
ments 

Our observations of air line explo- 
sions which have occurred while 
engines were being started coincide 
with the experiments of Loison in 
many ways. In the majority of such 
accidents where we have seen the re- 
sults shortly afterward the pipe has 
been ruptured at several places. Fre- 
quently the line between such bursts 
would contain a valve or fitting which 
might have been expected lo have 
ruptured at a fraction of the bursting 
pressure Ol the pipe. Yet, these did 
not fail because the detonation wave 
had not occurred at that particular 
spot. We once saw a 124-pound brass 
check valve on an air line adjacent 
to the powel! cvlinde being started 
which was undamaged. A series 50 
plug cock in the starting line against 
the building wall was shattered. The 
shock wave had apparently not gained 
sufficient speed to cause detonation 
intil it had traveled some distance 
from the engine. Pressure from com- 
bustion alone was not sufficient to 
rupture the check. 

There appear to be a few instances 
of air line explosions and fires which 
occurred either when an engine was 
not being started, or before the igni- 
tion was turned on. There are many 
instances of fires in air lines not 
usually air starting lines). where en 
gine starting was not involved: nor 
did rupture of the pipe occur. Of th 
former we can say that it does not 
seem too improbable to conceive of 
a chain of circumstances involving a 
“hot” air line due to operating an 
overheated air compressor too long. 
and carbon and rust particles satu- 
rated with oil in the line, such that the 
flow of starting air was sufficient to 
cause the exothermic reactions of the 
oil or carbon to result in a flame. One 
operator reports a fire in an air start- 
ing line which, when observed, was 
bled down until the line cooled off 
When the air pressure was returned 
to the line, the fire continued. This 
occurrence 1s not uncommon in con- 
tinuous duty compressed air systems. 
Fire, once started, continues to vapor- 
ize the oil to its ignition point. 

Users of air at high pressure must 


be careful not to introduce a sh 
wave into a high pressure line by s 
den opening of a plug cock. The W 
ter Kidde Company has done s 
research work along these lines 

has published a report’ in which 


show that sudden admission of an 





pressures above 1,500 psi caused c 
bustion in an aluminum tube 1-11 ch | 
in diameter by 10 inches long wl e: 
the tubing walls were covered wit 
film of oil, Not long ago a local 
craft concern was charging small « 
tainers from a large storage tanl 


air at approximately 7,000 psi p 


sure. The operators were somew 
disturbed one day when, upon o} 
ine the chareing cock. the main s 
ply tank grew suddenly hot and s! 
its coat of paint In both cases 

likely that the sudden acceleration 
the high pressure air had set wy 
sho k wave which had. in tl 
caused the combustion, In one st 
we have come across a few instal 
where operators have been insist 
that the explosion occurred at 

moment the starting air cock 

opened, or that the engine was br 
rolled with air, with the ignition. 
the fuel, or both being shut off at 
time of occurrence. This raises 

speculation as to whether the open 
of either the air cock, or the tim 
valve operated by the engine « 
could, under an ideal set of circu 
stances, initiate a pressure wave wl 
would start the mechanism descril 


previously and cause the explosior 


Fire Resistant Lubricants. A! 1 
review of the foregoing research t 
it is little wonder that no user of s 
lubricant has ever experienced an 
plosion in his starting air line, ‘| 
common factor in all of the mec 
nisms appears to be the lubri ating 
Fortunately there are several ma 
rials now obtainable which are clan 
to be fire-resistant, and which \ 
lubricate, To date we know of 
explosions where such materials 
used, provided that the lube oi 
cleaned from the system and kept « 
To my knowledge these mate 
have been in such service less tl 
three years: hence. we must not t 
this statement as conclusive prool 
effectiveness. 

We recently had an interesting 
line explosion where a fire resist 
synthetic was being used. One p 
rupture only occurred, rather clos 
the engine. A rupture disc a shor 
distance away failed. The balance 
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me stayed In good shape ( lose disc will not protect 8.500 ps plus ( minate t advna } ri } 
. ination afterward showed that pipe, then (1) the internal phenom- fuse, By the fuse, we 1 he mec] 
oil was collecting in the Cam Cas ena could not in anyv.sens be called mis o} thy mattuy ‘ 
, running down the stem of the “controlled combustion.” nor (2) car vhic] 
ted alr Starting valve. and thus we look to rupture disk to protect us 
. ee ° : , . ‘ oO enter | ( CeyT " ’ 
ng the air line during the period from these accidents 
rmal engine operation The eY- . hen I ( ( 1S¢ ti 
a a pete = We would warn against using thes t 
( : ] l ] : sure wave t CoO! ( 
air check valve stuck during the ‘oe ; 
ul fire resistant lubricants without mal 
' hence, this was a pe riect “set- . : ; . sure within tl pipe Cal , f 
: ‘ ‘ é ing two thorough checks First, thor | , :, 
, e sion. Ou id- : then we 1 t be concer ihout 
or an air explosion. r Mu oughly clean the oil. carbon. scal 
( nent operator, who has used a : It iS unlikely t expe 
ind rust from the pipe line else a 
> 1 ba “1 ! 
for 30 years, tells of a similar 1 ( 1) 4 vithin the piping 
false feeling of security is likely to 
rience. where lube oil entered the ; ' nower cvlinder in the event of a fau 
| “ exist when actually the lube oil in ‘tuts pase ase ha lau 
it ‘ } ] 
ste " ‘ce manner and caused ' gatem 4 —e 1 
em in i like manner and cause pregnated rust, scal ind carbor chec]l ilve to be mat differet 
piosion. *¢ f +] : +} 
i within the pipe w ill can e tor veal irom those within the ) 4 
ur accident provoked two inter- waiting for just the right set of cir- With igh compre ( ( 
| ’ " : wi { ‘ ‘ 
observations, The first was tha cumstances to “set it off In most of i acai a x 
ish we did not dismantle the gy, plants we circulated a hot deter ay EAn 
nce of the line to inspect, 1 did rent throuchout ( r syste ntil ' 
| aoe ) of perfect mixture strength. For 1 
ippeal that combustion occurred it he¢ ime ciean : : 
far beyond the location of the 2 ” as 
ul ; One of the large Mid-Continent ees ; 
being started. There were no un 
t , ras pipe Ine operatoyl recentlh ’ 
of ruptures throughout _ the ; pressure; but I che 
3 - switched nis Starting alr compressors os (8 
extensive air system, which 5 it will be advisal 
’ . to a hire-resistant lubricant ind er 
al ! t be expected inde! operation ) bl of hs ni | 
1st ’ . = ° , : ra ed the Cl ces of] es eC! ca on 
lube oil, From this point or view ures. Without t , :. 
t ° . . : . tractol oO cle im the ems ( 
the fire resistant lubricant looked 7 P 
' lls stations he oil, ion and othe ~~ CEN UP 
ising The second observation , 
he 1 9 : organics were I Cl ( Vit i Vave r) ¢ ‘ 
that a oUU-pound rupture dis : : 
mn ; Z strong caustic soda solution, followec rather he 


not protect a 1! 2-1n¢ h pipe nipple 


* ; 14 ti 4 ? y ; ’ y y 
at by a flush A atk ind preparee 


nst burstin A similar nipple 


the same line was subjected to } ' 
’ : nhibitec ivdroc! ! ( Z\ ( , | 
. . drostati« pressure of 8.500 Ds , - S 
, { perce! SstrerT } ren " ‘ 
lI I t of our tes Stance d it . 








" used to remove all the chemicals. T1 : 
chi I 
wi iS 1 b ob na lire ry 
cril — hours per station. bu e} — . 
iol | col ( ope! r | Ol Dou ‘ ‘ 
CCT! ( eY DOS bh t ( T) oO! I 4 ‘ 
ft caused fre e readu mates 
yt se | seco ) bil lube « 
al | enterino the ‘ , 1 , r rous rtir 
| 
' I ' 
natec nspe on ( ( cif ( ( i 

seb | and |! Yel s ol lat Cngitie i Dit ( I 
ine that some ot them perm cranke { Or t the 
I) lubricant to flow into the air distribu- 
lan ting mechanism: and one provides a Orig ese! D 

: Robert S. Ridgway has _ beer , : ' | 105% 
h iii , ol connection into this device to lub- the CNGA \p 58. D 

king principally with internal 
Ol bustion engines. compressors ricate the distmbutu disc. Obviously Cali 
] . 7. ] } te —- . . 
ALS ps and their related equipment the lubricant at all such points must 
receiving his B.S. degree 


33 n leah. ine eee. weed LITERATURE CITED 
inical engineering from th be fire resistant, and variou —— 


pt ' rnia Institute of Technology sometimes ingenious methods must be [he Mecl ( 
ate! 924. He has worked with the emploved to prevent the ¢ nkcase Air I R R. I . 

+] iral Gasoline Department of : nd : . Recher CU! i 
“ stern Operations, Standard Oil lubricant from entering the air system N 26, U.D.«A thes b. Ps 

+ Pst eC > gapeeaggndincri neg Phe Seventh Inter ( ret D 
oO of Calif., since 1925 as a me- and nullifying the effect of the fire- f Safet M K I I 

ni rj ince 1953 th , 

rool al engineer. Sint | ) that resistant lubricant | 1952 


rtment has been part of the 
ducing department and Ridg- vi ; omnes f 
ung mas become senior stall me- Combustion Pressure. Although we Monoxide in Compressed Air Systems’’ by B 
ik enginee! In 1957 he was : ’ Ber r nd ochrenk Bur A ! M 

en the status of professional en- may be able to remove irom the pips R +4 June 1949 

le p er by his company in recogni- line the material which makes deto- Combustible Gas Mixture Pipe I 
close t of his work. Other articles by 
. rway have been publ shed in mw ‘ ° 
S try technical publications to eliminate the mechanism which sets ‘“Qjil Combustion Phenomena in High Pr 


nation possible, it may not be so easy ( ~~ Ga Ame at I 
a 








ance it off. It is like saving that we can ( Tons R rt R 
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Diesel generator unit furnishes power for cathodic protection of 
Safaniya field in the Persian 


offshore gathering system in_ the 


Gulf. Units are placed on tie-in platform where 6-inch flow 
lines from the wells join the 16-inch trunk line to shore. 


Aramco Protects Middle East Pipe Lines 


Pipe line corrosion is a problem even in the desert. Recti- 


fiers, magnesium anodes, diesel generators, welding ma- 


chines and one 


systems. 


By Edward G. Peattie 


\rabian American Oil Company, 'B) 

\LMOs1 VERY form of cathodi 
protection device is now being used by 
\rabiat American QOnil ( ompany to 
ifeouard its installations in Saudi 
Arabia. Rectifiers, magnesium anodes. 
v« ypes ¢ diesel generators, both 
ectric and Gasoine welders. and even 
1 lone windmill are in operation on 
\ramcos system 

Corrosion forces are at work in 
Saudi Arabia as elsewhere, No greater 
lalla ever existed than the behet 
that because the desert climate is dry, 
no Corrosion would take place Al- 
though certain rocky portions of the 
desert have soil resistivities as high as 


800.000 ohm-centimeters, there are 


ilt flats and interior de- 


also coastal s: 


lled sabkhas where highly 


pressions ca 


the sur- 


he 


saline Waters are at or neal 


face and where the resistivity may 


» ohm-c ntuneters 


Coating Alone Not Enough. Even 


though all s covered 


the buried pipe 


with asphalt coating and wrapping, 
cathodic protection 1s necessary, Once 
Aramco had constructed its initial 


Pipe line SVstem, it soon became evl- 
dent that more than coating was 
necessary to prevent the leaks which 


heo in to deve lop. 
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windmill 


protect desert and 
ahran. Saudi Arabia 
From Haradh,. the southernmost 
area of the Ghawar field, to Safaniva. 
which is close to the border of the 


Saudi 


thie 


\rabian-Kuwait Neutral Zone, 
) 


distance is about 270 miles, mostly 


rock and sand. but occasionally varied 
as Oatil and Hofut 


Throughout this section, 


with OAasCS such 
\ramco has 
915 miles of oil pipe lines and of this 
total, 6 


miles or 80 percent are 


buried and require cathodic protec- 


tion. ‘They vary in length from the 
t-mile Uthmanivah (| UT-! gather- 
ing line to the 270-mile 30——-51-inch 
Qatif-Qaisumah Q-Q) trunk, lead- 


lrans-Ara- 
| apline 


ine to the facilities of the 
bian Pipe Line Company 
and thence to the Mediterranean ter- 
Sidon. More than 


736 miles of pipe 


minal at Lebanon 
QQ percent of these 
line are now under what is considered 


to be adequate cathodic protec tion 


Rectifiers First Choice. Ihe primary 
choice for providing direct current for 
cathod recti- 


proter tion is to use 


fiers whenever possible. A minimum 


ol 


long as 


amount maintenane Cc is required, 


and as an electrical powe1 


source 1S available. they are most 


likely to provide continuous protec- 


tion. Both American and European 


offshore 


manufacturers have supplied re 


fers and, in veneral, have given 
service Exceptions have been wil 
the cooline systems of the rectil 


were inadequately designed High 
bient air temperatures in Saudi A 
bia the 


peratures 


shade le 


120° I 


during summet! 


are as much as 


times) make it necessary to allow 
air circulation and for cooling by 


diation, 


Of the 44 rectifiers now in ust 
Saudi Arabia, 24 are designec 
Saudi Aral 4 | | 
land cathodic protection and 
usually rated at 40 volts and 100 ; 
peres. Offshore rectifiers used 
yiers and offshore flow lines) are 1 
} 
mally rated at 25 volts and 250 


peres, Most of these rectifiers are « 


centrated in Ras ‘Tanura where 
protect the North piel and eight 
tect the South pier. The land r 
fiers are located, in most cases. at 
terminal ends of pipe lines where ¢ 


trical current is available. 


Available Power Limited. |: 
been found very difficult to try to ] 
tect with any degree of certainty 


entire pipe line longer than 20 n 
rectifiers alone when they 


Fo 


by are 


ranged in this manner. this 
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rround beds have been equally 
d along the pipe line to assure 
iost economical degree of protec- 
ver unit of electricity supplied 
rrent is available in these loca- 
a rectifier should be used: if 
is necessary to use other sources 
rect current. 


wenesium anodes have been use- 





Saudi Arabia for two locales. 


first Is In sea water installations 
the relatively high conductivity 
water makes it posible Lo derive 
enefit from the magnesium. For 
a typical offshore Safaniva 
‘ll such as Well 16. will be ca- 


cally protected by 24 fifty-pound 


X pic. 


es gathered in four clusters on 


sea bottom and attached to the 


ture through copper-nit ke] alloy 
These will 


t the underwater portion of the 


ance bonds usually 


structure for from two to three 


before needing replac ement 
underwater 


When the extensive 


line system at Safaniva is com- 


d, it may be possible to protect 
vell structures by bonding current 


the cathodi protection system 


lines | 


the magnesium anodes will 


ded for these flow ntil 


time, 


sed to do the iob. Other marine 


itions are the cathodic protec- 


{ 311; } ] } 
f drilling barges and isolated 


and beacons. lwo S17es oO] 


marine cathodi« 


and 


es are used in 


tion work: 50 200) pounds 
Soil Resistance Limits Output. On 
the chief 


neslum 


deterrent to using 


anodes is the generally 


resistivity of thi 


SOll Practice 


iown that sufficient current 1s 


btained from magnesium anodes 


the resiIstiVIty ahove »O00 


Pisces 


centimeters. However, there is 
lass of region where the soil re- 


ty is generally low and that is the 
older. 


a region, Certain of the 


er diameter oil lines are pro- 
by magnesium anodes placed 
ategic locations where the pipe 
the sabkhas. The Ab- 
No. 2 (AD-2) is a 


example ot a pipe line protec ted 


traverse 
Dhahran 
etely by sacrificial anodes. It is 
rk h pipe line with 0 percent ol 


; 


miles buried and protected by 
rs of magnesium anodes 

It e years 1s the of nerally expec ted 

to | i a magnesium anode installa- 

Che results of most of the instal- 


How- 


ree 1ions 


been satisfac tory 


the 


on ns have 


not all desert are 


as and not all of pipe lines tra- 


—-—— 


+} 2 


\(\SAFANIYA 


ABU HADRIYAS* 22 


KHURSANIYAH 


FADHILI = s 


GHAWAR/ 7”) / ‘ 58 


= —— | 


Aramco has 913 miles of oil pipe lines in Saudi 


tee 
3 i-4 


QATIF 


J DAMMAM 
oF KS —O 
LWA, VON 
Ba ) 
YA» PABQAIQ 





Se~ 


Arabia; of this total 736 miles or 80 


percent are buried and require cathodic protection. Lines vary in length from 4-mil 
Uthmaniyah (UT-1) gathering line to 270 mile, 30-31 inch Qatif-Qaismah (Q-O 
trunk line. More than 99 percent of these 736 miles are under cathodic protection 





Soil resistivities range from 800,000 ohm-centimeters to as low as 


5 ohm-centimeters. 


Corrosion of the pipe is illustrated by this test coupon buried for two years without 


coating or cathodix 


protection alongside one of 


Aramco 's pipe line s. 
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RAS TANURA 


Pa) 





Cathodic protection units in the Ras Tanura and Bahrain area. 
Rectifiers are used wherever power is available, For isolated 


locations magnesium anodes, diesel generators and welding 


e these areas. Also, the current re- 
quired for adequate cathodic protec 
on may necessitate a prohibitive 
number of anodes. making it neces 
LO resort Lo CLICS lvenerators 


Diesel Generators Serve Remote 
Locations. Although Aramco uses 
many kinds of diesel engines. only two 
yp are at present used for cathodi 
rotection power sources Five olden 
inits are bein: used on the \rabia- 
Bahrain | and 2 AB-1 & 2) sub- 
marine pipe line carrying sour crude 
oil under the Persian Gulf from the 
Arabian mainland to Bahrain Island 
One is installed on each shore and 
the remaining thre art spaced at 
about 5-mile intervals along the 16- 
mile pipe line [hese generators are 
housed in corrugated shacks erected 
on steel pilings about five feet above 


the wale! level 


Engines Have Special Features. 
New diesel engine-driven generator 


units being used have the engine and 


44 


vencrator mounted on a Common bed 
plate for rigidity, with provisions fon 
easy service and maintenance lhe en- 
vine 1s designed to pro\ me lon: and 
uninterrupted service in remote loca 


tions with a minimum ot mainte- 


nance: it is a two-clyinder tour-stroke, 


vertical, air-cooled unit operating at 
speed of 850) rpm A continu- 


ous output of approximately 12 bhp 
IS pl wided at 300 feet above sea level 
and at an ambient temperature of 50 
C:. The engine was designed to with- 
stand an overload to 14 bhp at the 
same ambient temperature conditions 
for one hour, All values are based on 
fuel oil of calorific value of 18,500 
Btu per pound and a specifi gravity 
helow 0.9. 
Special features of diesel engines: 
® Cyclone filter with built-in wet filter 
for combustion alr. 
® Automatic spring loaded governor 
® Fuel injection pump for each cyl- 
inder built in one block. 
® Auxiliary fuel feeding pump with 


priming valve. 
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machines have been installed. In one location a windmill genera 
tor is operating on an experimental basis. 


® Air-cooled fuel nozzle tor each 
inder 


®@ Iwo larve size fine meshed tue 


filters 

® Lubricating oil pump with pres 
release 

® Air-cooled lubricating oil co 
radiator Y 


® Large size fine meshed lubrica 
oil filter with 
device 

® Large size coarse meshed lubri 
ing oil filter 

® Large size shunt connected lubri 
ing oil filter 

@® Pressure gave for lubricating o1 

® Lubricating oi] pressure satety 
vice 

® Nickel-Cadmium type starter | 


tery, 12 volt 


® Starting switch and a signal 
for charging control 

® High-pressure blower driven f 
the crankshaft which supplies 
necessary cooling and combust 


alr and which is designed to o1 
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the pressure aqrop au LO 
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filters. 
e rmostatically controlled. pre 
ter for fuel oil 
e ording type hour meter to rec 
actual hours of operation 
. ylementary lubricating o1 int 
« omatic safety stopping device 
sale \ de 1c VW tal Iie 
held motor in case the dvname 
ot supply enough current an 
one Into operation whe! at 
iting oil pressure has decrease 
ts limit 


Generator Designed for Area. \ 


enerator 1S 


mount d 


enclosed, ventilated shunt type 
: 

used It is horizon- 

with provision for a 

coupling to 


/ 


eans olf a semi-elasti coupling 
ooling system is designed in such 
hat the cooling an from. the 
Nnevirie b] wer Cools the S ib- 
of the generator nly An 
ot pass through the generator 
sand oO} d iSt CAUSES Ser1rous 
e with the brushes and the com- 
ne of the generator 1s 60 volts 
eres, with a cor nue s ul 
i 6.0 kw at OU ( 
ci. switchboard S mounted oO! 
nerator frame and 1s equipped 
ne followin: devices 
® d-operated field rheostat fon 
ition to 40 perce ( ( 
d voltae 
e neter with 1 inge | A \ 
® neter with range | » volt 
bd eneral purpose fusible, 2-pol 
ck actine safety switcl -0) 
— Iran with 125 amp and 
volts fuses for overload protec 


Air 


Cooled Units Most Practical. 


the diesel engine is filtered 


in 
tages before enterin the en- 
Combustion air is filtered ini- 


} 


} 
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Vy three Staves of in 
hy 


on. the en 


ipingement 
ters and finally an oil batl 


ter mounted cine. a 


ven blower 1S provided to over- 
pressure drops across the 
to insure an adequate sup- 
oth cooling and combustion ait 
cooled slow-speed diese] equip- 
as selected for this appl ation 


following reasons: 


s independent of water supply 


s type of diese] 1S adaptable to 
Variations In climate 
low-speed unit will require fat 


maintenance and provide 
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Cathodic protection units in the Safaniya area. Offshore gathering lines and lines pass 

ing through depressions called sabkhas where highly saline waters are near the surface 
are critical areas. Aramco has 44 rectifiers in operation on their pipe line system 
monver Continuo ( ( ( Abn |) ‘\ 

higher speed I AD f I \ 
ote 


Welding Units Furnish Temporary = >uricd pipe line 


Power. Gasoline engine-drivet in hoth sabkha an 
welders have re ed to be s ct It I ¢ 
for se in temporal yotection oO | no 
1p mes W lie yeormatl fay ri ( ‘ 
ment is bein ron rec If he sem ’ nit ia , 
innual SUTV¢ oO! ( ylIe ( m0) re - } ( 
tentia aillerences ol I ( hve yt ! ( rie 

how nsi portiol } ecessal ( 
Mes STOW ( CTISLV\V ¢ ele)! ( ) 
he 85 ) { ( \) 7 ( ( ' | 
raActlice © adil i empora noce nal 
hed iri oO connes veldin mia c( O1 I \ ! 
chine a iit rit \t ihe resell tl 


there are seven welders installed. five Aramco’s Corrosion Policy. | 


oO! e Oatit-Oaisuma! ()-@) IIe orgal LLIO! 
line an vo on the | ul Ab ma LOL 
aay pip me rie ( } 
‘ - A, 
( hice Wivantavt ( 1les¢ i! ' 
their flexibility of installation and r \rames call 
placement. They are, however, some ithodic protectio 
T re qT Prox eT 
what CXPCNSIV¢ to operat ar nol 
re n the Dhahran nd Ab ( 
nally require the services oO] i pel 
: | 
il ele ! il en I 
manent watchman. Permanent dies« 
} e*¢ Ol ci¢ MATTING T 
units, requiring refueling only every 
, ' | Xas lanura « istri [ 
three months and beine unattende: 
ire serviced by rie ) ( ( 
are more attractive trom the maint 
ol he () ( Dre ati ‘ 
nance Viewpoint 
usuaLLV ONC O! wo ; ‘ ry) 
n - rit il¢ iSS1V Te" ‘ 
Windmill Generator New Power eae 
I I ance ol] ‘ 
Source. The newest form of cathodi ee eee . 
~ } 
protection now in use by Aramco is - w tn ' . es 
the windmill generator. Only one is by airplan recor ( 
In operation and it 1s still classed as leaks found and repatrs 1 le. Extes 
experimental, It is erected about half- sive surveys [ol holida i! ia 


way between Dhahran and 


Abaqaia ( ride , P »/ 





$15 for Rule of Thumb 


These practical aids give quick, reasonably accurate 


4 les of Thu h $25 for Engineering Data Sheet 


and Engineering Data Sheets 


answers to design, maintenance and cost estimating 
problems. PIPE LINE INDUSTRY will pay $25 for each 
chart, nomograph or data sheet published—$15 for each 
Rule of Thumb. Send your ideas to PIPE LINE 
INDUSTRY, P. O. Box 2608, Houston, Texas 


for the Pipeliner’s field notebook 


Engineering Design 





—51—Allowable Working Pressure for Carbon Steel Pipe 


? ; 
Based on 











formula No Ol the ASA der-thickness tolerance inches Phe S-values ar 
) 5 y le 5 Sy 
Code t Pressure Piping. Section 3B illowance for threading, me Spec, API OL Grade A £),JUU 
pay! has i eivenctts and corrosos Spec. API 5L Grade B 29,750 p 
able was computed for 65¢-incl Ty ae eT ee Spec. API 5LX Grade X-42 — 35 
ncnes 
O.1) ( 16-inch O.D. carbon steel ps! 
eamless pipe, API Specifications 5] ; Find pi pe ti 
: In calculation of the tables the Exampl Find “ss specincation 
(srade A 1. Grade B. and API * a 12-inch line operating at l,l 
‘ values of Y. U and c wer ' 
Gira X t2 . PSI: In the 1234-inch column tl 
\ conditions will be met using Gra 
I formula S 7 ° , 
PD 1125 ! of X-42) pipe with 0.281-inch w 
& yp 050-inches thickness, Grade B pipe with 0.3 
inch wall thickness. or Grade 
Substituting in 1 solvins : pars | 
iting in form 1 an In pipe with 0.575-inch wall thickn 
) . 
vall tl he or | Idea submitted by 
i il Vvab SS , Dre ire, ps Jose Pedro Alvim 
nches . 4 . 
S alin ats p 175 S (1 : Petroleo Brasilerio S. A 
\ y ] , | 
\ eff ' D , Rio de Janeiro, Brazil 
O.D 65% 8 1034 12%, 4 16 18 20 22 24 26 28 30 32 34 36 O.D 
Wall 
Thickness Thicke 
ckness 
| 
| 
‘ ( 
‘ a Q59 SAL 782 716 ( 
4 ‘ ” * Ls 
Wall 
hic kness pales s 
0.D 6% 85% 1034 12%, 14 16 18 20 22 D4 26 28 30 32 34 36 O.D 
computed by a pipe line company using data of 
Engin i — ; 
gineering Design ——52 H eda d L oss Hydraulic Institute. Use of these data in laminar 


critical 


’ P . cones is adequate for estimates. Friction los 
Charts for Various Sizes of Pipe eee 
in transition and complet turbulent zones art 
Friction Loss (’haractistics lor 28-inc] pipe were accurate 
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Thinking—An Elusive Art 


Today, there is growing concern that too many ex- 


ecutives are reulctant to think. How well do you 


think? This article will test your reasoning power. 


America that 
word, displayed in large letters on a 


fuiInk, Throughout 
mahogany board, can be seen gracing 
the office walls of countless industries. 
The originator of this motto, in his 
most prophetic moments, could not 
have foreseen the wholesale disregard 
f his admonition 

\t least one expert on mental gym- 
nastics has said, “Five percent of the 
think 
they think: and 90 percent had rathe1 
die than think.” 


population thinks: ) percent 


By the same token, there iS evident c 


n industrial discussion of a growing 
oncern within management over the 
problem of motivating junior and 
senior executives to THINK. Many 
members of top management have ex- 
pressed certain misgivings over the 
fact that while the evervday decisions 
nd reports made by their executives 
art admirable in content and organi- 


zation, the majority are evidently 


playing it sate; they seem reluctant to 


think 


Beware These Think ‘Killers.’ 
Che question arises: is this group ca- 
pable of thinking or has its initiative 
been suppressed by rejection of former 
“thinking” solutions to everyday prob- 
lems? In many cases it is suspected 
that the latter is true. 

Has the excitement of executive de- 
cision-making given way, due to rejec- 
tion and pressure to conform, to a 
routine carrying out ol assignments? 
Has the executive been encouraged to 


think 


his wall 


other than hanging a sign on 

) 

Another contributing factor to the 
“killing” of thinking in the executive 
is the organization of functions into 
hierarchies with specialization of func- 
tion to get mass production. This is 
known as bureaucracy. And one of 
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the basic problems of bureaucratiza- 
tion should be seriously considered 
That is its stultifying effect upon 
executive thinking, 

Thinking can only survive in the 
fertile field of spontaneity and a rea- 
sonable degree of individual freedom. 
Therefore, to teach an executive to 
think, he must first be allowed the 
necessary freedom to disagree and 
“think” through the solution to the 
problem, Paralyze the executive in his 
thinking about the fundamental prob- 
lems of his present position and he 
will hardly be ready to throw himself 
with enthusiasm into the higher ex- 
ecutive positions. This will become 
more apparent as we look further into 
this “thinking” subject. 


Why Think? The basic reason for the 
executive to think is to solve problems 
and make recommendations. This is 
in contrast to the executive who con- 
tinues to carry out assignments but 
only because he has found it easy to 
do just what his supervisor wants. 

In addition, thinking will help him 
formulate beliefs about existing and 
future solutions of problems. Thinking 
also affords the executive enjoyment. 
With a well-stocked mind he can 
imagine new situations and take 
pleasure in reviewing past successes. 
While reviewing the past problem- 
solving successes new ideas will 
emerge and contribute to the solution 
of other problems. 

Before we can teach a person to 
think. we must know what we are 
teaching. A definition then, is in 
order. 


Reverie and Reason. Thinking is a 
sequential arousal of symbols. These 
symbols or “ideas” are based on 
knowledge or recall of the past. The 
more experience an executive has in 


solving problems the more ideas h 
can recall and apply to new problem 
These symbols may be words, image: 
gestures, ideas or final consequenc¢ 
of past actions. 

There are two main types of think 
ing. Reasoning and reverie. In rev 
erie the thinking is random, as i 
daydreaming. This type of thinkin 
adds little to realistic problem solving 

On the other hand, reasoning i 
constructive because it is directed an 
controlled, The reasoning begins wit! 
a problem and ends with its solution 
As an example, if the problem is t 
eet an unworking automatic washe1 
started, we think of things that might 
be amiss with the washer, not of un- 
related things as in daydreaming. 


Three “Think’’ Stimulators. In 
teaching an executive to think, certain 
types of mental problems can be used 
Whether the problem itself is related 
to his work is immaterial at first. 

1. The first consideration is that he 
recognize the steps and freedoms he 
must use to solve the problems. Pre- 
sent the drawing shown below with 


instructions to trace each line with- 
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repeating any line or raising the 
il from the paper. 
‘ou will notice that there is a 
lency to begin in the upper left 
h ad corner. This is generally due to 
p st experience in reading habits 
) if used in this case, makes suc- 
impossible. 
[his tendency, to let past habits 
kle thinking, 
handicap to 


is probably the great- 
successful problem 
so ving. 
[he executive who can pull himself 
iy from the left to right reading 
habit and make shifts and wide varia- 
ns on this particular problem is on 
way to being a successful thinker. 


2. Another deterrent to productive 
blem solving is a preconceived no- 
n or assumption. If the exec utive 


cannot use materials or ideas in new 


ys or discard the preconceived no- 
n he is limited in his ability to 
nk through and solve problems. 
ise the to 


uur “pupil.” 


following problem test 
Provide a string of beads consisting 
two colors. The problem is to regu- 
rize the color pattern without un- 
tringing or restringing them or break- 
thread. The 
juare representing black and a circle 


¢ the string, with a 


presenting white, should be pre- 


nted as follows: 
OB BOB BBE HEOBBOR SE 


Of the to 
way with the three extra black beads 


course, solution is do 
n the center. The only solution is to 
reak the beads with some available 
tool.” To do this the executive will 
ave to overcome his “preconceived 
notion” that the beads, too, must not 


broken. 


and was not in the instructions. 


This, of course, is not the 
ase 
After working such problems this 
breaking away from the preconceived 
otion” will become a working tool in 
uture problem solving. 


3. Another problem to test an exec- 
itive’s ability to avoid unnecessary 
issumptions is done with six matches. 
Che instructions make four 
‘quilateral triangles without breaking 
he matches. If the executive assumes 
that the lie 
plane he will be unsuccessful. 


are to 


in a 

He 
will probably say you “tricked him” 
when you show him the following 
solution. 


construction will 


The fact that he did not “think” 
of this 3-D solution to the problem 
shows that he made an unnecessary 
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As stated before, execu- 


assumption. 


tive thinking depends upon “freedom” 
thought. If past 
and unnecessary assumptions are 


of habits, notions 
hampering the executive’s thinking 
then his attention can be called to it 
by the use of the above problems. 
Such problems call for turning and 
twisting and some detouring, which is 
contrary to a person’s natural feeling 
of straight forward progress. 

But it is this mental ability to devi- 
ate from past habits and natural in- 
clinations that makes an executive 
valuable in problem solving. 

These the 
executive the progress of problem 


exercises will reveal to 
solution. First, of course, the problem 
presents itself, a “hunch” or hypothe- 
sis emerges, and then a trial run or 
test of the hypothesis. In other words, 
the executive must see what there is 
to be done and what there is to work 
with. 

The measure of how deeply and 
broadly the executive thinks in regard 
to the material with which he works. 


can be ascertained. 


Shallow vs. Deep Thinkers. For ex- 
ample, the shallow and narrow 
apt to stick the 
common use or definition of an object 
or idea. When asked 
the uses of a lead pencil he 


thinker is more to 


to enumerate 
will 
usually respond with, “To write and 
to erase.” 

An executive with depth and 
breadth of list 
Such 


poke, as a lever, as a pin, as a splint, 


thinking will many 


uses. as: to write. to erase, to 


and many others. 


A thinking executive will use ma- 


terials and ideas at hand in many 
ways for which they were not origi- 
nally intended. This ability to see 


new uses for old material and ideas in 


the solving of current problems is an 
indication that the executive is fol- 
lowing the motto: THINK. 

be 


itself, thinking has no 


However. it 
that. taken by 


must remembered 
responsibility. It is not an end prod- 
uct; it is essentially a mechanism 
which has been found to be funda- 
mental to the fruitful operation of any 
business 

An must 


to “think about his thinking.” 


executive 


remembe1 
Or he 


may find himself on the bosses’ carpet 


thinkin 


also 


saying, “I thought, without 


that 


Avoid “Blind” Thinking. |! 


3 


rani- 


dom, blind groping, trial and error 
thinking is used there will be many 
false steps, valuable time wasted and 
possibly minor disasters. Howe 

controlled trial and error, that is th 
trying of various ideas because of i 


ability to see in idvance wi ich ice 


will 


f,,] } 
essiul, Can be 


prove suc 
advantagt 
In using this method the executive 


is trying only the combination of ideas 


that makes sense. There may be many 


false leads. but there would br no 
irrelevant behavior such as trying 
every idea that popped into mind 

In trying different ideas in the solu 


tion of a probk m a restricted “‘mental 


set can intertere to the degree ol 


pro 


altogether T 


following problem will illustrate ho 


solution 


hibiting a 


a restricted (by boundaries) menta 
set can interfere with the correct 
inswel! 

o 7 a 

* ° a 

o 3 - 


The instructions are to connect the 


nine dots by drawing four straight 


lines without raising the pencil from 


the retracing. U 


paper or sing con- 
trolled trial and error one idea after 
another is tried. All ideas that con- 


cern the dots and does not comply 


with the instructions are discarded 


This is a necessary mental set 
mental 


may be anothe1 


concern d 


But there 


set not with the instruc- 


tions. This is the set that restricts the 


lines to the area bordered by the dots 


As long as this type of thinking 


pDre- 


I 


vails the problem will not be solved 


But when the mental set is broken and 


“free” thinking makes it possible for 
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he lines to go beyond the boundary 


a solution can be found. 


dots, 











START += 


[his emphasizes the importance of 


oing beyond everyday habits and rou- 
rit thinkine And. to repeat. such 


roblem solving calls for “freedom of 


Concrete vs. Abstract. In addition 


o the above diagrammatic problems, 
uage problems can be used. In 
fact, linguistic problems compel the 
KCCULLVE to use additional mental 
processes in his thinking 

Major among these is imagery. 
When confronted with a language 
problem a mental picture (image 
must be “drawn” because none has 
been supplis d as in the diagrams used 
above. 

Language problems, such as the one 
below, come closer to the realistic 


problems the executive faces than does 


he diagrammatic For, generally. 
everyday business problems are not 


neatly drawn out with a set of instruc- 


tions attac hed 
the following 


the 


Before presenting 


language problem executive 


should be cautioned to avoid the 
“mental pitfalls” encountered while 


working the diagrammatic problems. 


' 
A travelu aiesman ran out of 
money while tayin at a motel and 
, 7 . 
hil CXPENSE che Ch vould not arrive 
“yer 
for 29 da) H, fu ested to the pro- 


Prieto? that he hy allowed lo pa) his 


' pony x I , 
ada | Dili feuts a heai | old vatci 
) ) ) ‘Tl’! 
71) of 29 link The proprietor 
, a 4? I; l ] ’ 
a ree a O ACCEDPD Qa ttlrih Oo} CaCl ic- 
I 
é ve ada and return the chain uu he m1 
. - 
fle recélved Afi money. Hou many 
} aoe the salesman have to cut in 
J 1] a ° 
raer pay his bill? The answer 1s 
> 7 
Z tinKks., 


After divulging the correct answer 
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the real problem arises. How did one 


arrive at such an absurd answer? 


In solving this second problem the 
look at the 
ways, seek 


new meanings and look for new com- 


have to 
different 


executive will 


stated facts in 
binations. Otherwise speaking, he must 
Eventually 
the 


develop mental flexibility. 


he will find that 2 correct 


answer, 

Another language problem that 
brings forth still another mental proc- 
ess 1s the one which leaves out, so it 
The 
final question seems completely dis- 


For 


seems, some necessary directions. 


connected trom the stated facts. 
example: 
A hunter left his camp one morning 


Then he 


mile 


and u alked One mile south. 
‘tt and walked one and 
At that l yint he 

oo a f - : 
equal distance from camp a when he 


What color the 


At first examination there seems to 


urned We 


shot a bear. was an 


J 


be ar: 


be ’ 
urned i'é 


be no clues in the given facts as to the 


colo} ol the bear. Upon closer Sscru- 
tiny, and more important, after giving 
thinking 


“freedom” to the processes 


the answer suddenly appears. 

In solving such problems the solu- 
tion comes by proceeding from the 
concrete to the abstract. Abstracting 
the 


wise different things. Such flexibility, 


is observing similarity of other- 
in many instances, must be taught. 


The 


exhaust the topic of thinking, but to 


aim of this article is not to 
indicate rather generally and by a few 
examples a partial solution to the 
problem of teaching executives to 


think 


not think if they do not know how or 


As stated previously, they can- 


if they are not allowed mental 
freedom, 
The foregoing is a suggested way to 


bring the attention of the executive to 
the proper process ol thinking. This 
may enable him to address himself in 
a spirit of confidence to the central 
business problems of our time. 

Executives do not need to be prod- 
ded to face up to these problems 
they will be ready enough to do so if 
given a measure of freedom, instruc- 
tions, and backing. 

Members of 


help by pointing out that such free- 


top Management can 


dom and backing is precisely what the 
executive can expect. By speaking out 
in this way they would help to lift 
a little the weight of uncertainty that 


now chokes off thinking ~The End 


Aramco Protects Pipe Lines 





Continued from Page ) 
in areas when leaks occul with 
Irequency; as a result of these si 
veys a recoating program is un 
way in some pipe line sections 

In sum, the progress ot corrosi 
has been checked by the present 
tivities in cathodic protection 


Aramco’s Saudi Arabian installation 


Newe! pipe lines 


have cathodi pl 
p 


tection equipment as an integral 


of their design: experience in oper: 


ing generators and rectifiers unc 


desert conditions has helpe d in 1 


selection of the correct equipmer 


holiday have led to the p! 


SUTVOCYS 


pointins of critical locations on tl 


pipe lines. Further progress in « 
thodic protection will undoubtedly 

in the direction of protecting lat 
flow lines. oil wells and tanks. Sin 
the soil in Saudi Arabia ts just as ce 
rosive as it 1s in Amert 1. the san 
means of protection have to be use 


The End 
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PEDRICK 
pioneered 


rings for 
big-bore 
engines 


U.S. Patent No, 
2,771,329 


Here’s Pedrick’s Conformable 


TAPER-FACE COMPRESSION Ring 


The big feature of the TF7 taper-face compression ring is its 
conformability under all kinds of cylinder conditions. Because 
















of PEDRICK’s exclusive ““Equalizer,’’ which exerts a positive 
and uniform pressure outward at every point around the ring 
circumference, the cast-iron section is radially thinner, and 
therefore more flexible. 








TE7 DESIGN 


This design is recommended 


The taper-face of this conformable compression ring provides 
expecially fer 4-eyele englees a line contact with the cylinder wall for higher unit pressure, 
quicker seating and sealing and less chance of scuffing. 
The TF7 ring is one of numerous modern designs used by 
PEDRICK engineers to precisioneer the very best combination 
of rings for maximum results in each particular installation 
Take advantage of our Engineering and Consulting Service 
to help solve your ring problems. Write, wire or phone: 
WILKENING MANUFACTURING Co., Philadelphia 42, Pa 
SAratoga 9-3770. In Canada: Wilkening Manufacturing Co. | 
(Canada) Ltd., Toronto 2. | 
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RINGS 
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Why does this pip 


When a man goes out of his w; 

















ave ah 


to niake a superior product... 


he likes to brand it. This lets people know 


the quality they’re getting. The orange 
band marks Youngstown seamless line 
pipe the finest made. This high 
strength, uniform quality seamless pipe is 


furnished with ends threaded, grooved, or 





plain end bevelled for welding and for 


various mechanical couplers. To obtain 


more information about Youngstown Line 
Pipe , contact our sales and service offices 
throughout the oil and gas-producing 


country. The Youngstown Sheet and Tube 


Company, Youngstown 1, Ohio 





ae 
YOUNGSTOWN 
vig oy 


SEAMLESS LINE PIPE 
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16 60 Model Trencher 
digging in hard sand 


in the 











Engineers in oil-producing countries know the best machines fo 
the job. For trenching, they specify ALLEN—a name renownex 
for reliability, freedom from costly breakdowns, and ease of main 
tenance. In hot, dusty conditions, ALLEN trenchers slog on, da 
in, day out, standing up to years of continuous hard work—they 
have no equal anywhere. 





models are available, the 12/21, the 1660, 
the new 1430 for medium size trenches. 


ALLEN 


MIDDLE EAST JOHN ALLEN & SONS (OXFORD) LTD - COWLEY - OXFORD - ENGLAND 





Iilustrated catalogues and technical data on request. 





RECLAIM 
TANK 
BOTTOMS 


with 








the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment 


FISHER Leads Again! 
New, Transistorized 


Here’s what exclusive Fisher 


transistorized design means to you: 


Greatest depth penetration 
Greatest tracing distance 


Pinpoint accuracy 


One year between battery changes 
Built-in battery testers 
90% less maintenance costs 
Built-in Leak Detector only 


circuit 










Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 





SEND FOR FREE MANUAL 
“Special Pipe Finding and Leak M-Scope Electronic Witch 


$22000 











New Iberia, La Oklahoma City, Okla. 
EM 4-036! Vi 3-6629.WH 9-3854 

Odessa, Texas Or Call Your Supply 
EM 6-451! Store 





r. © om Ga Oe ee Oe Ge es Or We Ol OG 
EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVISION 





know-how to do a successful job. Contact them now! Detecting Techniques.” Pipe Finder 
Treating Engineers Available at These Locations My T . t rized Leak Detector 
Ardmore, Okla 6449 Houston, Texas Pratt, Kansas ew, ransis 0 . 
Carmi, iMinois _. 5948 HO 5-6645 GR 2-3745 @ Finds leaks faster, more 
Ft. Morgan, Colo. Kilgore, Texas 3210 Edmonton, ee ane accuratel 
UN 7-2235 Lovington, N. M. 6-688! Shreveport, La. .8-1962 y 





$295.00 


Model CT Leak Detector 


Geophysical Instruments Since 1932 


® Weighs 80% LESS than 
ordinary equipment 
Send for FREE 1958 Catalog 


Fishes 


Fisher Research Laboratory, Inc. 
Dept. PI-3, Palo Alto, California 











‘ 
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YHAT’S HAPPENING 





IN PIPE LINE CONSTRUCTION 


Donald G. DePugh, Pire Line INpustrRy Stafl 
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Southern 


For Construction of 516 Miles of Loops and Laterals 


Natural Gas 


as let contracts on a major portion 


Southern Company 


its $110 million expansion program 
‘ 
‘ 


A total of 516 miles of 14- and 
’6-inch pipe line will be constructed 
Alabama 
Natural has 


Commission 


n Louisiana, 


ind Georgia. 


Mississippi, 
Southern 
Federal 


iuthorization on a part of this project 


eceived Powe 
ut IS awaiting approval on over 300 
niles. 

Successful bidders and their mileags 
ire William Brothers, }] 
nch; River Construction Corporation, 
24 miles, 24 and 26-inch: H. C. Price 


ind Houston Contracting (¢ ompany, 


miles, 24- 


14- and 26- 


nch: and Western Pipe Line, Ine : 74 


oint contract. 276 mules. 


mule s. 20- and 24-inch 
Contracts were awarded for main 
line and lateral loops extending from 


August, 1958 © PIPE LINE INDUSTRY 


the ‘Toca station in South Louisiana 
to Atlanta, Ga. Southern Natural’s 
over-all expansion will include over 
1.200 miles of main line loops, branch 
line loops, supply laterals and offshore 
This vear’s construction includes 
horsepower at White 
t. OOO hp, and 


Furthe r com- 


lines 
additional 
Castle, 1,100 hp. loca, 
Franklinton, 1,350 hp 
pressol horsepowe! additions for 1959 
include 3.880 hp at Patterson, La.. 
and Brookhaven, Miss., and 3,140 hp 
at Gallion, Ala., Elmore, Ala., and 
Wrens, Ga 

Western Pipe Line will lay 28 miles 


of 24-inch between Toca station and 
Big Point, La, and 40 miles of laterals 
from White Castle to 
Williams Brothers’ 


Point to 


extending west 
East Happy town 
section from Bie 


River 


will construct 68 miles. 


extends 
Franklinton, La Construction 


26-inch, from 


Natural Gas Company Awards Four Contracts 


Franklinton t 
) 


97 miles 
Enterprise, 


ing and H 


63 miles, 24-inch, from Enterprise to 
Gallion, Ala.: 57 miles, 24-inch. Gal 


lion Lo 
Ti h. 


Station, isa. * 


mulgee 


miles. 


Southern 


Vear rn lude loopin: Sections hetwe n 


C) mulegee 
\ hite 


tions: and construe 


supply line 


Coast 


Contracts will br 


remaining 


Elmore, 
Elmore to 
miles. 20-inch, Ellershe to Ocmulgee 


to South 


14-inch, south of Rome, Ga 


Castle and 


Miss and 
t-inch, from Gwinville to 
Miss. Houston Contract 


(:. Price spreads 


Gwinville 


include 


Ala +7 miles, 24 
Ellerslie (sa bh 


10 miles, 14-inch, Ox 
Atlanta (sa ind 20 
Natural plans for next 
station ind Wrens (sa 
Franklinton §$ st 
tion of] 2( 


from Patterson to the Gull 


soon on. tiie 


portion of this proposal 
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eae FYOPOsed Gas Pipe Line 
(Trunkline Gas Co.) 

Proposed Gas Pipe Line 
(Consumers Power Co.) 
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Trunkline Proposes 204-Mile Extension 


lrunkline Gas Company has pro- 
posed an $81.5 million construction 
program which will increase the com- 
pany’s capacity by 135 MMcf daily. 
In its application to the Federal 
Power Commission, ‘Trunkline  pro- 
posed to build a 204-mile, 26-inch, 
extension of its main line from Tus- 
cola, Ill., to the Indiana-Michigan 
border where it will connect with 
Consumers Power Co.’s proposed line. 
Trunkline also will install 3,000 ad- 
ditional horsepower at its Longville, 
La., station and construct 464 miles 
of 30-inch loops between Loneville 
and ‘Tuscola, plus 45 miles in Texas. 
Some 183 miles of gathering lines will 
be added in Texas and Louisiana 
of which a portion will be offshore. 
“The Trunkline expansion is de- 
signed solely to supply Consumers 
Power Company, and there is no plan 
to attach other customers,” said Presi- 
dent W. K. Sanders. Consumers plans 
to construct a 120-mile, 26-inch line 
from the Michigan-Indiana border to 
Plymouth, Mich., near Detroit, to 
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serve its Michigan distribution §sys- 
tem. 

The Trunkline project is the first 
step in an over-all program to supply 
200 MMct of gas daily to Consumers. 
Construction will start January, 1959, 
and be completed in time to provide 
gas to the Michigan area for the 
1959-1960 winter season. 


Houston Contracting Gets 
Gulf Interstate Project 

Houston Contracting Company has 
been awarded a contract by Gulf In- 
terstate Gas Company for construc- 
tion of 54 miles of 24-inch loop lines 
in the vicinity of Rayne, La. 

Work will get underway in No- 
vember and will be completed by 
January. 

This is part of a 400-miles expan- 
sion program for Gulf in Kentucky, 
Mississippi, Tennessee and Louisiana. 
Houston Contracting and H. C. Price 
are constructing the 350 miles of 30- 
inch which should be completed by 
1959. 






NGPL Awards Contracts 
On 511 Miles of Loops 


Natural Gas Pipeline Company 
America has let contracts on its $ ? 
million expansion program to sup} 
an additional 100 MMcf of gas da 
to the Chicago area. 

R. H. Fulton & Co., 


Srothers, Inc.. 


Willia: 
and Contracting a 
Material Company will construct 4 
miles of 36-inch and 21 miles of 
inch pipe line between Fritch, Tex 
and Joliet, Ill. Construction will sti 
August 1, and completion is expect 
by January, 1959. 

Fulton has been awarded contra 
for the section from Fritch to a poi 
near Meade, Kan., which includ 
205 miles of 36-inch and the 21 mil 
of 26-inch. 

Williams Brothers will build ti 
106 mile, 36-inch, portion betwee 
Haddam, Kansas, to Weeping Wat 
Neb., area and 99 miles from M 
Etna, Iowa, to a point west of Kno» 
ville, Lowa. 

Contracting and Material will la 
81 miles of line west of Muscatine 
Iowa. to the Princeton, Ill., area. 

The Federal Power Commissio: 
has authorized a 100 MMcf dail 
increase for NGPL. The compan 
presently is taking steps to show the 
Commission its ability to supply thx 
additional 85 MMcf it requested i1 
its application presented to the FPC 

The additional facilities will brin: 
NGPL’s total pipe mileage to mor 
than 3,700. 

Natural Gas Pipeline Company stil! 
has pending before the FPC an ap 
plication to increase its deliverability 
by an additional 485 MMcf. This 
project includes looping the same seg 
ments of the line. The proposal in- 
cludes 416 miles of 36-inch and 396 
miles of 30-inch 


Contracts Are Awarded 
On Eastern Shore Job 

Eastern Shore Natural Gas Com- 
pany has awarded contracts on its 
145-mile, 6 and 8-inch gas line in 
Delaware and Maryland. 

Fulghum Contracting Company 
and Buchanan Pipe Line Construc- 
tion Company will build the line. 
Fulghum has the northern section and 
Juchanan has the southern portion. 
The $3 million project will increase 
deliverability of its distribution sys- 
tem in Pennsylvania, Delaware and 


Marvland. 
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anadian Company Files Application 


or Edmonton-to-Montreal Crude Line 


ndependent Pipe Line Company 
Canada filed a proposal with the 
den Commission for construction 
2.019-mile 34 and 


extending 


36-inch crude 


from Edmonton to 
ntreal. 

(he $395 million project includes 
$5-mile 10 and 16-inch lateral line 


m Calgary which will connect with 


line at Bellshill Lake. 
Plans call for installation of six 
mp stations totaling 23,000 horse- 


ol 
Fourteen addi- 


wer to provide a 
9,000 bbl. per day 


nal pump stations are planned by 


thoughput 


170 to increase the horsepower to 
43.000 and boost the capacity to 
,000 bbl. daily at Bellshill Lake. 


7,000 at Superior and 410,000 at 
‘orth Bay, Ontario. 
The 
1.073 miles running from Edmon- 
nm to Superior, Wis. The link be- 
veen Superior and Montreal consists 


36-inch section of the line will 


946 miles of 34-inch. If approved, 
1961. 


prope sing 


he line will be constructed by 
Independent producers 
he line claim Alberta crude can be 


livered to Montreal at $3.145 pet 


barrel compared to the $3.077 to 
$3.28 a barrel paid for Middle East 
and South American crudes 

R. A. Brown, Jr., Independent Pips 
Home Oil Co 


Jorden Commis- 


Line Company and 
president, told the 
sion that government help is needed 
to persuade the Montreal refiners to 
take Canadian crude in place of for- 
elon crude. 

Independents hope to deliver crude 
to Interprovincial Pipe Line Co. at 
Superior delivering 29,400 bbl, daily 
in 1961 and reaching 202,000 bbl 
1970. The independents’ market study 


S. Mid- 


by 


allowed for exports to the U 


west amounting to 80.000 bbl. a day 
in 1960 with the capacity of 125,000 
in 1970. 


Crude at Calgary will be supplied 
by Britamoil and Cremona pipe lines 
Increased production in the Pembina, 
Acheson and 


Golden Spike fields will account for 


Leduc, Redwater. 
the crude supplied at Edmonton 
Independents backing the project 
Petrol - 
ums, Canadian Homestead Oils. Ca- 


include Canadian Devonian 


nadian Exploration, Colorado Oil & 


Co., Consolidated E: Crest, 
Consolidated MicMac, Home Oil, 
Medallion Petroleums, Merrill Petro- 
leums, Okalta Oils. Westburn Oil Co 
and Western Decalta 


Interprovincial Pipe Line Company 


(sas 


ist 


Petroleums 


has proposed a 350 main line exten- 


sion to its crude line from ‘Toronto to 


Montreal and looping its line from 


Edmonton to Toronto to bring crude 


to the refinery area, Interprovincial 


claims it would be more feasible than 

building a new line 

Wabash Lets Contracts on 

265-Mile Products Line 
Wabash Pipe Line Company has 


let contracts 265-mile, 12-inch 
products line from Wood River, Ill 
to East Chicago, Ind 


Contracting and 


on a 


Material Com 


pany will build the line which will ti 
into an 85-mile common carrier from 
Robinson to ( hampaign I]] 

Wabash was formed by Ohio Oil 


Company and Continental Oil Com 
to build 


miles of products lines. I 


pany and operate over 350 


ltimate ca 
pacity of the system will be from 90,- 


O00 to 100.000 bbl / 


per day Outdoor 
electri pump Stations art planned alt 
Wood River, Robinson and Cham 


paign, with others to be added late 


STAYS ON THE LOWERING~-IN GANG’S HEELS 


The Cleveland 190—with just one man 
—keeps your backfill operation “up 
close” on all kinds of pipeline jobs. 
He’s got the right combination of line 
and travel speeds for continuous, high, 
day-long production on every backfill 
job—big ditch or small—dirt, sand, 
muck or rock—in swamps, on the flat 
or up in the hills. Operators like it. 
You'll like the way it lowers your 
backfill costs. 















Everywhere 
ZY ® 
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The CLEVELAND TRENCHER Co. 


20100 St. Clair Avenue 


Cleveland 17, Chio 












New SWE 


EASY TO INSTALL, 
TO OPEN AND CLOSE « 
ECONOMICAL TO 
MAINTAIN ¢ SAFE 


For scraper traps, blowdowns, meter runs, vessels, tanks, strainers, 
filters, heat exchangers, where blind flanges or manways are required. 


EASY TO INSTALL. The Sweco Hinged Closure 


comes completely assembled. No davits, hoists or 43) 
stud bolts necessary. Installed with only one weld. ‘ e- 
» 2 ere: -\ { 
EASY TO OPEN AND CLOSE. One man with 2// | 
any standard wrench can easily open and close a | is 
32” 1000%# W.O.G. Sweco Hinged Closure ina *A\_ }) / 
few minutes. No threads or lugs to engage or flanges | aE | | \ 
to line up when opening or closing. Hinge is integral 
part of every Sweco Closure. ' a 


SAFE. Thoroughly tested. Door of the 
t Sweco Closure cannot be opened without 
(6 absolute pressure relief. Yoke acts as safety 
=i hed orl cage until completely spread. 
| 1 ECONOMICAL TO MAINTAIN, Oil re- 
y | sistant seal of the Sweco Closure is a static 
“ | “OQ” ring which does not move and is not 
rubbed . . . assuring long seal life. 
STOCK ITEMS in all pipe sizes 2” through 32”,1000+W.O.G. 
Larger sizes and bores available. ais 


Call or write today for complete information. 
Let us show you how we are helping pipeline 
companies save time, money, and manpower 
with the all new Sweco Closure. 


SWECO, Inc. Houston 20, Texas ORchard 4-8484 
Distributed by Southwest Equipment Co., 1803 Prudential Bldg., Houston, 
JAckson 2-5444 or your local supplier. 

Cable SABALKIEL—New York 
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At Wood River the Wabash s) 
tem will receive deliveries fr 
Cherokee Pipe Line which is co 
nected to Continental and Cities Ser 
ice refineries in Ponca City, Okl: 
and the ID-X Sunray and Texas ( 
refineries in Tulsa. 


October Start Due on 
Shell’s Louisiana Line 

Shell Pipe Line Corporation hi; 
awarded contract to Houston Cor 
tracting Company for 62 miles of 2! 
inch crude line from the Nairn, La 
area to the Norco refinery. 

Shell plans to construct a line e> 
tending 100 miles from the Southwes 
Pass Delta area to Norco. Contract 
will be let soon on the south sectio 
of the line. 

Houston Contracting Company wil 
begin work on the Shell line in Oct 
ber and completion is expec ted in De 


cembet 


Foothills Pipe Line, Ltd. 
Plans $80 Million LPG Line 

Foothills Products Pipe Line, Ltd 
has announced plans for an LPG 
line from Alberta to the Pacific Coast 
Foothills has been formed by Ca 
nadian business men backed by Pem 
bina Pipe Line, Ltd, and Mannix 
Co Ltd 

The company has engineering 
tudies of the $80 million project to 
determine the most suitable route 
Included in the study was a gather- 
Ing system to tie in liquid byproduct 
from present and future as fields of 


the provinces 


Transco Expansion Plans 
Passed by FPC Examiner 

lranscontinental Gas Pipe Lin 
( oO! poration has rece ived Fede I il 
Power Commission examiner approval 
for its $167 million expansion pro- 
oram 

Included in the construction pro 
posal is 556 miles of main line loops 
8.500 compresso1 horsepowet and 
about 345 miles of purchase laterals 
to connect new gas supplic s in south- 
ern Louisiana, Texas and offshort 
Louisiana 

Contracts recently let by Transco 
pending final approval, include 75 
miles, 36-inch, loops in North Caro- 
lina and Virginia to be laid by J. P 
Neill & Company, Inc.: Sharman. 
Allen, Gay & Taylor will construct 
65 miles of 30 and 36-inch loops in 


lexas, Louisiana and Mississippi 
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2OPOSED PIPE LINE CONSTRUCTION 





Here in convenient 
summary form is 
Pipe Line Industry’s 
listing of company, 
line size, length, 
‘ation 


service, lo 


and project status. 


U.S. 


hicago District Pipeline Company, 52 
miles, 30-36 inch, gas, from Natural Gas’ 
proposed line at Joliet to Chicago, $13 
nillion, before FPC. 


yastal States Gas Producing Co., Corpus 
Christi, Texas, 45-mile, gas gathering 
system in Bee County, Texas to connect 
with Texas Eastern’s main pipe line, $1 
million, planned 


oastal Transmission Corp., Houston, 574 
miles, 22-24 inch, gas, from McAllen, 
Texas to Baton Rouge, La. connection 


f Houston, Texas Gas and Oil plus 414 
les of laterals, $55 million, contracts 
on compressor stations to G lir 
Construction Corp 
lorado Interstate Gas Co., Colorado 
Springs, 734 miles, 24-30 inch, gas, from 
Texas & Okla. Panhandle to Kit Car- 
n, Colo., to Beatrice, Neb., plus four 
mpressor stations, $87 million. before 
FPC 
nn-N\fass Pipe Line, Inc., O: e, Conn 
} miles, 8 inch, etgaa ts, from Bost 
Spring field. Mas considered 
133 miles, 16-inch , Produc ts, from Lin- 
N. J. to IL: Conn., con- 
lered 
62.2 miles, 8-inch, products, from New 


Haven, Conn. to Springfield, Mass., 
nsidered 
38 miles, 6-inch, products, from 
Waltham, Mass. to Fitchburg, Mass., 
red 
onsumers Power Co., 45 miles. s, main 
ror W abut station to | nes 
Junction, Mich., pl 
6 les 6 I S Mict 
I b ! P h, Mict 


Jeep Rock Gas Co., Oklahoma City, 120 
6-inch, LPG, from Tioga, N. D., 
anadian border, planned 


niles, 


to C 


Eastern Shore Natural Gas Company, Salis- 
bury, Md., 124 miles, 6 and 8-inch, gas 
facilities on eastern shore areas of Dela- 


ware ind Maryland yo 1 llion, ct 
ct let to Fulghum Contracting Ce 

pany and Buchanan Pip Li ( 
struction Comp 

El Paso Natural Gas Company, El Paso, 
16 miles, 26 to 34-inch main line, 5 
miles, 6-20-inch laterals. gas, 86,750 
ompresso! hp 126 miles 10-inch man 
line, 266 mules, laterals, gas, 28,920 
compressor hp in new and existing 
stations in Arizor New Mexico and 
lexas, contracts let on 505 mules to 
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R H Fulton &° Co McV« 
Barlow Inc . and We Pipe I 
In 

511 °miles, 34-inch, Twin Falls, Ida 
to California border near Las V« 


planned 


Emerald Pipe Line Corp., 195 miles, 6 
nch, products, from Tucumcari, N. M 
to Albuquerque, N. M., planned 

Equitable Gas Company, Pittsburgh, Penn. 
1] miles of storage pipe line and othe: 
facilities $? 091.4 1). authorized 

Everglades Pipe Line Company, Miami 
Pla 35 miles, 10-inch, products, Port 
Everglades to Miami International Air 
port, $2.5 million, planned 

Gillette Pipeline Co., Cheyenne, Wyo., 103 
miles, crude, from Dead Horse Creek 
field to Casper, Wyo., planned 


Great Northern Railway, St. Paul, 400- 
600 miles, 12-20 inch, from 
Villiston Basin to St. Par eapol S 
nd Dulutt 


crude, 
il-Minn 


i-Superior areas, considered 


Co., 
inch, 


40 000 


Gulf Interstate Gas 
miles, 6 and 20 
Louisiana, $7 


Houston, 12.8 
gas, loop line in 

authorized 

10 miles, nch nd 55 miles 
loop lines in 
Tennessee 

’ ont! ts let te Houstor ( 

tractir Compar na fi. ¢ P 


—_ Pacific Pipe Line Company, 1,6 
iles, 30-inch, gas, Louisiatr to Cal 
ios a border, considered 


Gulf Resources, New York, 125 


vatherine system. from Lope rea 
Zapata County to a point in La § 
( lex rmnned 

Harry Bass & Sons, Inc., Dallas, 
gathering lines, Pembina field, All 
$17 million pp! d 


Humble Oil & Refining Co., 250 miles, 


h oF { n nd th 1 le 


TY iles, 
counties 
n Grand 


Iron Ranges Natural Gas Co., 115 
from Itasca and St. Louis 
ulong route of Mesabi range 


gas, 


iror 


oe to Aurora, Minn., $5 llion 
be lore } PC 
Katy and New York Central Railroads, 
9 mile, | inch, LPG. from H 
or Tex I New York, ce siaere 
Kerr-McGee Oil Industries, Inc., 24 miles, 
+ inch, gas, to connect wells with its 


island off the 
authorized 


Breton Sound production 
Lou Siana coast, 


Magna Pipeline Co,, 40 miles, gas, unde 
water line from Anacortes, Wash.., 
Victoria, B. C., $6 million, planned 


Manufacturers Light and Heat Co., Pitts- 


burgh, Penn., 13.8 miles, 10 and 12 
inch, gas, facilities in Ohio and West 
Virginia, $757,300, authorized 
8 miles of 8 nd 6 } 
Oh d P jlanned 


Michigan Gas Storage Co.,  Jacksor 
Mich., gas, facilities in central Michi- 
gan, $2 million, authorized 

Michigan Wisconsin Pipe Line Co., D 

les t liy 
I 
{) , 
\ FI 
| le t-inc! 
Mict fi F PC 

Midwestern Gas Transmission Co., H: 
ton 2067 miles t-Incn, Ire 
Emerson, Manitol to Portl 1. Ter 
$111 millon, befor rP¢ 

Mookl Chemical & Gas Corp., Tulsa, and 
Missouri Transmission Corp., Spring- 
field, Mo., 425 miles, 16-inch, gas, 


from 
Oklahoma City area to St. Louis, | 


fore FPC 
Natural Gas Pipe Line Co. of America, 
416 miles, 36 inch, gas, loops at vari- 
ous points along existing line between 
Beatrice, Neb., and Joliet, Ill., $76.2 mil 
lion, before FP¢ 
96 miles, 30-inch, loops betwe 
company’s termi! Fritch Tex 
ind Joliet, Ill., $6 ] before F P* 
Te | t 
" loops ' t I 
‘ fy 
‘ Beat 1 Joliet, I 
$87 million, tract t to R. H 
Fulton & ( \\ B 
( nt t Mat ( 
North Carolina Natural Gas Corp., 630 
ec LH nch frory Ty nsco syster 
near Mooresville across to southeastert 
North Care ’ ithor 


Northern Illinois Gas Company 
t-incl , ma East Du 
Des Plaines, Il 


Northern Natural Gas Co., Omaha, 167 

) inch, gas, from Farmington, 

Mi nn Duluth, Minn., and Superior 
Wis., $12 million, before FP( 

4? miles, 10 inch, gas, from Rochester, 
Minn. to Winona and Goodview, Minn 
$963,000, before FPC 

365 miles, gas. new facilities in Minn 
Iowa, S. D., Neb., Wis., plus 1090 miles 

f branch line nd station facilities 
$65.7 llior thorizat for rt 
Gas facilities Texas, O if ( 
Kansas. $6 llior fore F PC 
54 mil, 
t s. ft r ‘+ 
( Mir to G | N. D 
S 19 
} tat t t 
nors wer, do5t 
f les } 
rth i B t () 
} les rt s tat 
lexa +3 lhior 
gpreng rn Utilities Co., 35 miles, 16 inch, 
n Fremont Natrona County, Wyo 
re les, 12 incl ind Casper 
6 les, 8 inch, f1 S Draw s 
ield to Beaver Cree neid 6 
h,. from Beaver Creek field to tl 
tem servicing the Rivert I ler 
lannead 
Ohio Fuel Gas Co 
| n Be 4 -% 
| f | | M M 
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kingun, Stark and Wayne counties, 

Ohio, $2.2 million, authorized. 
Natural gas storage field in Medina 

County, Ohio, 12 miles, 41% to 20-inch, 
is, $5 million, temporary FPC author- 


ization 


Pacific Gas & Electric Co., 1300 miles, 
gas, from Alberta, Canada to Antioch, 
Calif., $380 million, planned. 


Pacific Lighting Gas Supply Co., 128- 
mile, 34-inch, gas, main line from To- 
pock, Ariz, to Newberry, Calif., planned 


Pacific Northwest Pipeline Corp., Salt 
Lake City, 235 miles gas, gathering lines 
in San Juan Basin, Garmesa, Piceance 
Creek, and Big Piney Fields, $13.5 mil- 
lion, planned 

65 miles, gas, sales laterals in Wash- 
ington, $1.5 million, planned 
52 miles, 30-inch loop Big Piney, 

Wyoming, gathering system, $5 million, 

planned 
123-mile, 30-inch, gas, Spokane to 

Kingsgate , Wash.., planned 


Pennsylvania Gas Co., Warren, Penn., 38 
miles, 8 and 10 inch, gas, in Erie and 
Warren Counties, Penn.. and Chautau- 
qua County, N. Y., $2.6 million, au- 
thorized. 


Piedmont Gas Co., Hickory, N. C., 78 
miles, 2-8 inch, gas, from connection 
with Transcontinental Gas Pipe Line to 

serve customers in North Carolina, $2.6 

million, authorized 


Phillips Petroleum Co., 25 miles, 6 to 20- 
inch, gas, South Eunice, New Mexico 
area, planned 

52 miles, 4 to 20-inch, gas, Gaines 
County, Texas, planned. 
t4-mile, 6-inch, products line, from 
Rocky pump stations to Amarillo, 
Texas, planned 


Plantation Pipe Line Company, 48-mile, 
t-inch, products, between Bremen and 
LaGrange, Ga., $1 million planned 


Service Pipe Line Company, Casper, Wyo.. 
t+000 compressor hp at Herndon, 
Kans., 2,000 compressor hp at Scran- 
ton, Kans., and 2,000 compressor hp 
at LaGrange, Wyo.; additional 2,000 hp 
it Laton station, Rocks County, Kans., 
200 additional hp at Elk Basin, Kirby, 
Owl -Creek, and Lost Cabin stations, 
north of Casper, Wyo., planned 


Shell Pipe Line Corp., Houston, 100 miles, 
18-20 inch, crude, Southwest Pass to 
Norco Refinery near New Orleans, $10 
million, contract let to Houston Con- 


tr ting Co. on 62 mules 
miles, 8-inch, crude, main, and 
miles, crude gathering, Colorado City 
lexas to Borden-Garza County of 


West Texas, planned 


Southern Kansas Pipe Line Co., Inc., Ar- 
kansas City, Kansas, 200 miles, 6-10 
inch, crude, southwestern Kansas to 
Arkansas City, Kansas, planned. 


Southern Natural Gas Company, Birming- 
ham, 136 miles, 24 and 26 inch: 215 
miles, various diameter supply lines 
650 additional compressor horsepowe1 
to White Castle and Toca Stations 8 

tiles, 20-inch loops bbvU hp Franklin- 
ton station, and 23 measuring stations 


$40 million contracts let to Willan 
Brothers, Western Pipe Line, Inc, and 
River Construction Corp. on 183 miles 

158 n les 16-24-inch loop lines, vas 


between Gwinville, Miss., and Wrens, 


Ga.; 62 miles, 14-inch, loops, along At- 
lanta-Macon line; 53 miles, 6% to 14- 
inch, loops, along various branch lines. 
3,140 additional hp at Gallion and EI- 
more, Ala, and Wrens, Ga. 60 miles, 20- 
inch, loops, in Louisiana between Frank- 
linton and White Castle and South of 
Toca. Lateral lines south of Gwinville and 
west to Cranfield field, 8,720 hp added 
at Franklinton, White Castle, Patter- 
son and Brookhaven. $65 million. con- 
tracts let to River Construction Corp., 
nm. < Price, and Houston Contracting 
Co. on 333 miles 


Tennessee Gas Transmission Co., Houston, 
264+ miles loop lines in Tennessee, Ken- 
tucky, West Virginia and Pennsylvania, 
FPC Examiner authorization 


Compressor stations in Mississippi, 
Tennessee, New York, Pennsylvania and 
additions in Tennessee, Kentucky, Ohio 
and Pennsylvania, $129 million, tempo- 
rary FPC Examiner authorization. 


21 miles, 16-inch, 2 miles, 1234-inch, 


gas, Louisiana coast, Vermillion, Blocks 
16 and 64, $2.9 million, before FPC 


Texas Eastern-Penn-Jersey Transmission 
Corp., Shreveport, La., 65 miles, gas, 
from Delmont, Penn., to Lambertville, 
N. J., before FPC. 

24,000 compressor hp additions to 
existing stations, $4.4 million, temporary 
FPC authorization, 

1,000 horsepower to its Delmont, 
Penn., compressor station, five new com- 
pressor stations in Pennsylvania with 
total capacity of 67,000 hp, $11.2 mil- 
lion, authorized 


Texas Eastern Transmission Corp., Shreve- 
port, La., 267 miles, 14-30 inch, gas, 
Louisiana, Mississippi, Pennsylvania and 
New Jersey, $50 million, before FPC. 


96.5 miles, 30-inch, gas, between 
Kosciusko, Miss., and Uniontown, Penn.; 
9.4 miles of supply laterals; a 10,250 hp 
compressor station, and 33,360 hp to 
existing compressor stations, $24.5 mil- 
lion, authorized 

141,780 additional horsepower in ex- 
isting stations, a new 2,200 hp com- 
pressor station, in Louisiana, Mississippi, 
Pennsylvania, Ohio, Kentucky and Ten- 
nessee, authorized. 


Texas Eastern Transmission Corporation 
and Wilcox Trend Gathering System, 
Inc., gas, compressor stations, $4 mil- 
lion, authorized. 


Texas Gas Gathering Corp., Shreveport, 
36.6 miles, gas, gathering system in 
Rodney Field, Jefferson County, Miss 
and from North and South Locust 
Ridge, Lake St. John Field in Tensas 
and Concordia parishes, La., $855,413, 
before FP¢ 


Texas Gas Transmission Corporation, 
Owensboro, Ky., 92 miles, 30-inch, 19 
miles, 26-inch, and 15 miles, small di- 
ameter loop portions of system in Lou- 
islana, Arkansas. Mississippi, Ke ntuc ky. 
Indiana and Illinois: additional hors¢ 
power at Pineville, La., Kenton, Tenn., 
Calvert City, Ky Slaughters Ky 
Dillsboro, Ind., and Petersburg, Ind 
totaling 9,040 hp. $20 million, befor 


FP¢ 


Texas Illinois Gas Pipeline Company, Chi- 
cago, 16,000 additional hp to stations 
at Lufkin, and Marshall, Texas: Texar- 
kana, Malvern, Searcy, and _ Biggers 
\rk.; Jackson, Mo.; and Hammond, II] 
$3.9 million, before FPC 








Transcontinental Gas Pipe Line Cor 
Houston, 204 miles, 36-inch, 107 mil 
30-inch, main line loops in 10 stat 
} intermediate stations: North Caroli 
Virginia, Pennsylvania; 2,500 ad 
tional hp at six compressor stations; 
miles, 24-inch from Leidy storage Pen 
29 miles, 30-inch, New Jersey; gath 
ing lines, Louisiana, 119 miles; 10 met 
stations; additions to West Cameron a 
High Island area, 35-miles, 16-inch, 
miles, 10-inch, and three gatheri 
meter stations; 45 miles, 16-inch, p 
chase laterals and 5 meter statior 
Louisiana: 67 miles, 10, 12, 20-in 
miscellaneous transmission purchase | 
erals in Texas and Louisiana, 3 met 
stations; 51 miles, 36-inch and 1 mi 
30-inch in New Jersey; 51 miles, | 
and 14-inch and 3 meter stations, sout 
east Louisiana (mainly offshor: 
$137.3 million FPC Examiner approy 

151 miles, 24-inch, 12 meter statior 
southeast Louisiana, $14.5 million FP 
Examiner approval. 


2,500 additional hp at four compress 


stations, St. Francisville, La.; Laure 
Miss.: Linden, Ala. and Wadley, Al: 
$3 million FPC Examiner approval 

Wells, pipe lines, measuring equi; 
ment, stations at Leidy storage in Pem 
sylvania, $12.5 million FPC Examin: 
approval 


Trans-Utah Pipeline, 16-inch, gas, mai 
line from Uinta Basin to Salt Lak 
City, considered 


Transwestern Pipeline Company, Housto: 
1.305 miles, 24- and 30-inch, gas, mai: 
line, from West Texas and Oklahoma 
Texas Panhandle area to Topock, Ariz 
$193 million, before FPC 


Trunkline Gas Company, Houston, 20 
miles, 26-inch, gas, main line from Tus 
cola, Ill., to Michigan-Indiana border 
$64 miles, 30-inch loops between Long 
ville, La., and Tuscola and 45 miles 
24-inch, in Texas, 183 miles gathering 
Louisiana, 3000 additional hp at Long 
ville station, $81.5 million, before FP¢ 


Underground Storage & Exploration, 
Upper Darby, Penn., 394 miles, 12-inch 
LPG, from Moundsville, W. Va. to 
Newark, N. J., $9 million, approved 

95 miles, 6-8 inch, laterals to Mauch 
Chunk, Penn., and to Philadelphia, 


planned. 


United Gas Pipe Line Co., Shreveport, La., 
203 miles, 30-inch, gas, between New 
Orleans and Mobile, Ala., $33.7 million, 


authorized 


Wabash Pipe Line Company, 265-mile. 12 
inch, products, Wood River, Ill., to East 
(Chicago, contract let to Contracting and 
Material Company 


International 





ACT Oils, Ltd., Montreal, 400 miles, 
crude, Dawson Creek, B. C., to Bella 
Coola, B. C., before B. C. government 


Alaska-Yukon Refiners and Distributors, 
Ltd., Edmonton, Alta., 150 miles, prod- 
ucts, serving Alaska and Yukon terri- 
tory, $3.5 million, planned 


Bituminous Oil Pipeline Co., Calgary, 250 
miles, crude, from Athabasca tar sand 
plant in northeastern Alberta to Ed- 
monton, approved 
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tish Petroleum Co., 60 miles, crude, 
om deep water tanker terminal at 
{ilford Haven, U. K. to Llandarcy 
Lefinery, $18 million, planned. 


mah Oil Co., Ltd., 850 miles, crude, 
)} inch, from Nahorkatiya to Calcutta, 
ndia, planned. 


nsolidated Gathering Systems, Ltd., 
algary, 198 miles, crude, Sturgeon field 
Edmonton, planned. 


velopment and Resources Corp., 70 
niles, 8 inch, gas, from Agha Jari oil 
eld to Ahwaz, Iran, planned. 


yurz Oil Corp., 1000 miles, crude, from 
entral Iran to Alexandretta, Turkey, 
$450 million, planned. 


tre Nazionali Idrocarburi, Rome, Italy, 
rude, from Qum field in Iran to the 
Mediterranean Sea, considered. 


derated Pipe Lines, Ltd., 125 miles, 
10%-inch, crude, main line, from Swan 
Hills area of Northern Alberta to Ed- 


monton, approved 


oothills Pipe Line, Ltd., 500 miles, 12 to 
16-inch, LPG. from Alberta to Pacifi 
Coast, $80 million, considered 


lydrocarbons Pipeline, Ltd., Winnipeg, 
Manitoba, 880 miles, 6-8 inch, products, 

from Edmonton to Winnipeg, $35 mil- 

lion, partial authorization. 

ndependent Pipe Line Co., 2,019 miles, 
+-36-inch, crude, Edmonton to Mon- 

treal, 23,000 pump horsepower, $395 


million, before Borden Commission 


BEST... 


Interprovincial Pipe Line Company, 350- 
mile extension from Toronto to Mon- 
treal, looping line from Edmonton to 
Toronto, crude, $240 million, con- 
sidered 


Mid-Continent Pipe Lines, Ltd., 1500- 
mile, 30-inch crude, Edmonton to Chi- 
cago, planned 


National Iranian Oil Co., 146 miles, 6 
inch, crude, from Azna to Isfahan, Iran, 
$5 million, planned 

1000 miles, 38 inch, crude, from cen- 
tral Iran to the Turkish Mediterranean 
coast, considered. 


Peace River Oil Pipe Line Co., Ltd., 70- 
mile, crude, Swan Hills to Ilosegun Junc- 
tion, approved 


Petroleos Mexicanos, 108 miles, 10 inch, 
gas, from Gral. Escobedo to Monclova 
to tie into Reynosa-Monterrey gas pipe 
line, $9 million, planned. 

600 miles, 24 inch, gas, from Pemex 
City to Mexico City, $50 million, 
planned. 

38 miles, 4 inch, products, from Mex- 
ico City to Toluca, $500,000 planned 

126 miles, 4, 6 and 8 inch, products, 
from Mexico City to Cuernavaca and 
Puebla, $2.5 million, planned. 


Rotterdam-Rhine Pipeline Co., 185 miles, 
28-inch, crude, from Rotterdam to Wes- 
seling, Germany, preliminary work un- 
der way. Contracts let to Mannesmann- 
Seifert-Rohrbau, ‘“‘Hoch-Tief Strabag 
Bau, Van Huttum en Blankevoort and 
Amsterdamse Ballast 


THE C+R°C PIPE SLING 


Made especially for pipeline use, the 


C-R°-C Pipe Sling permits safer handling 
FOR of 


coated pipe. The rubber 


sling is 


covered and steel reinforced. Strong, but 


HANDLING 


COATED 


flexible, interlocking wire links enclosed 
in 
strength . . 
180,000 Ibs. on 36 in. 
Yet, the sling is just Y% in. thick for 


rubber give this belt high tensile 
ultimate lifting capacity is 
pipe size sling. 


free usage in tight ditches. Call us for 


PIPE 


more details. 





ULTIMATE 
LIFTING 
CAPACITY 


PIPE SLING SLING IRON 
DIMENSIONS WEIGHT WEIGHT 





12’ 6"x30"x Ye 237# 103#4 180,000# 


10’x24 154# 84# 144,000# 
8’x20 106# 120,000# 
6’ 3x16" 71\# 


4’ 6"x12 72,000# 


96,000# 





CRUTCHER oe 


P. O. Box 2073 
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Sui Gas Transmission Co., Multan, Pun- 
jab, India, 145 miles, 8-inch, gas, from 
Sylhet to Dacca, East Pakistan, $9 mil- 
lion, considered 


130 miles, 16-inch, ga main line 
Multan to Lyallpur, planned 
Trans-Europe Pipe Line, 700 miles, 30 


inch, main trunk, crude, from Mediter- 
ranean to northern Europe, considered 

Westcoast Transmission Company, Ltd., 
174 miles, 30-inch, gas, Savanna Creek 
gas field, Alberta, to British Columbian 
border, $45 million, planned 

650 miles, crude, from Peace River 
area to Vancouver, $100 million, 
planned. 

Williams-McWilliams Industries, Inc., New 
York, 441 miles, 6-inch, crude, Villa 
Montes. Bolivia to Villa Haves, Par 
guay, considered 

Yacimientos Petroliferos Fiscales, Buenos 
Aires, Argentina, 621 miles, 12-inch, 
products, Mendoza to San Lorenzo, Ar- 
gentina, $19 million, planned 

281 miles, 12% inch, crude, Pichanal 
to San Miguel Tucuman to Techint, 
S. A., planned 

150 miles, 16-inch, crude, from Neu- 
quen Province to Bahia Blanca, planned 


Sinclair Awards Contract 
To Trojan Construction Co. 


Sinclai Pipe Line Company has 
awarded a contract to lrojan Con 
struction Co. Inc. to take-up and ri 
condition 140 miles of 1234-inch and 
140 miles of 85-inch pipe fron 


to Huffman lexas 


| eavuc 


CUMMINGS, INC. 


FARMINGTON, NEW MEXICO 
P. O. Box 1207 


DAvis 5-5523 


IN CANADA: Canadian Equipment Sales & Service Co.,Ltd. 
7310 99th St., Edmonton, Alberta, Canada 
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How. to do it 





PI PE 


LINE 


HINT S 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Te» is 
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Pipe Line Used As Support to Make Short Foot Bridge 


Where pipe line personnel find it necessary to cross short 
deep ravines that are hazardous and slippery in cold and 
wet weather, a foot bridge using the pipe line itself as the 
support will provide an easy crossing. 

In the above illustrations, showing views of the top 
and beneatl the bridge, the pipe line IS a 2-inch line 


cased in 35-inch pipe, which is used as the support. Planks 





are held in place by small lateral pipes tied to the casin 
with “UU” bolts. Small pieces ol plate welded on the end 
of the lateral supports prevent the plank from moving side 


wavs and hold the tie cables to the main guardrail. 


All material was prefabricated in a shop and assemble 
al the location in a short time The deck was painted wit 


non-skid paint ior added safety 


Discarded Automobile Wheels 


Make Compressor Hose Spool 


A simple spool for accommodating the air hose of 
trailer type compressor Can be made of two small diamete: 
automobile wheels and attached to the hitch frame of the 
compressor as shown above 

The inside half of the tire holding rim is cut away o1 
two discarded automobile wheels The wheels are butte 
tovether with the inside of one wheel against the inside 
of the other wheel, with bolts through the hub holes hold 
ing the wher ls together 
1 


2-In¢ h diameter pipe 


One end ot a short piece ol | 


welded to the hitch {frame to serve as a hollow axle on 
shaft for the spool wheels 

A flat piece of steel is welded over the end of the axl 
shaft and the ther end is bolted to the side of the meta 
tool box to give needed rigidity 

Locating the hose sp ol, aS shown. does not intertere 
In any Way with the operation or maneuverability of the 
all cCOMmMpresso! 
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Improvised Lock Prevents 
Tampering With Plug Valves 


Here's a way to discourage and preve nt tam pe ring witl 
ench operated plug valves. All that is required is a pip 
lar large enough in diameter to slip over the wrencl 
of the taper plug, plus a circular steel disc to weld 
er one end of the pipe collar and a few links of chain 
lhe steel disc is welded to one end of the pipe collar 
Tih a cup One end ol a thre link chain 1S welded LO 
e disc at about its center and the other end | third lin] 
welded to the outer edge of one of the valve flanges 
\bout halt ola single link 1S welded to the dis on thi 
nd of the collar, but pointing in the opposite directior 
form an eye for the loop ol a padlo k. One end of 
vo links is welded to the opposite valve flange 
lhe loop of a padlock joins the single eye and the fre 
id of the two links together, as shown, thus holding th 


ver ovel the wrench end ol the tape! plu 


Homemade Recorder Shelter 
Aids Operator; Protects Meter 


\ homemade flow recorder shelter constructed from 
i piece of 20-inch pipe provides weather-proof protection 
or the enclosed meter. The transparent door allows an 
yperator to take readings without opening the door 

The section of pipe is attached to a small diameter 
ype, and a steel cover is welded on the back. The 
ransparent door does not have to be unlocked except 
vhen it is necessary to change paper on the recording 


neter, 
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Pole-Step Ladder Eases 
Pedestrian Fence Crossing 


\ practical lence crossing aid tor the peat 
’ mre ‘ ’ « _ 7 ' eter Irror rent teabyy 
Lith Inspec Or ] a pou Lr CT) itral Cll) } i ( 
Ol } 1)) { ' ylir . 
ree piece ol scrap - ( ( ) ( i 
piece of flat steel welded to the top of the H-ineh he 


zontal piece of pipe to form a st 
i 


Post holes du: ust outside the tence rm ind fillee 


with concrete around the outside of the hHbottom ends 


the pole step hold it mgidly in place 
step projecting inside the fence wir 

By painting the top of the pole step a distinct color 
it also serves as a pipe tine course marke! 
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AMAZING U.S. 
MICRO-POWER 





SENSES... 


the slightest drop in voltage. 


Actually anticipates power failure 


BEFORE voltage drops below a usable 


ACTS... 


automatically to guarantee abso- 


level. 





lutely uninterrupted power. Not one 


precious second lost in load transfers. 


SAVES... 


UP TO $300 PER MILE on new 
Micro Wave installations. Just one 
compact Micro-Power Unit replaces a 


costly array of complicated equipment. 





For Complete Information Write... 


UNITED STATES 
MOTORS CORPORATION 


102 W. FIFTH AVE. OSHKOSH, WISCONSIN 











Make Swivel Buckle From Flat Steel 


Many pipe line field stations are 
isolated from large or small supply 
houses. Emergencies often arise which 
require a certain piece of material in 


a hurry. If there is a need for a swivel 


buckle in such an emergency, one ca 
be fabricated quickly and easily | 
using some flat steel and two bolt 
complete with washers and nuts, 
shown in the sketch 








Extra Rung Below Bumper 
Protects Passenger Cars 


Wher truck bumpers do not match 


with passenger car bumpers, there 1s 


I 
apt to be a lot of damage when con 


tact 1s made. Also, it 1s impossible fon 
a truck to push a car when the bump- 
ers are high. Chastain & Pebley, con- 
tractors of Me All nh. lexas, place an 
extra rung below the bumpers on 
their trucks and put on worn pip 
protectors to protec | the Passe nver Cal 
bump rs. Itisa simple rl and makes 
a neat appearance for the front of thi 


, 
LruckK 





Use One Padlock to 


Secure Four Doors 


One company mechanic fixed his 
tool box so that the snapping of one 


lock would effectively lock all sections 


64 For more data on advertised products, use Readers’ Service Cards, last page 


PIPE LINE INDUSTRY e@ 


of the tool box, The lock was mad 
by running a tee-shaped bar throug! 
the handles of the front doors of th 
tool box and then slipping the eye 
in the end, over a hasp and snappin; 
the lock 

With the tool box in this shape, hi 
can take off the lock and slip out th 
tee-shaped bar in a matter of mo 
ments, and all tools are quickly avail 
able. Yet. they are stored safely whet 
the tool box is locked 





Sump Pit Level Indicator 
Made From Old Broom Stick 


| sing an old broom Stic k or s} OVe 


handle, a visual sump pit level indi 
cator can be made. Place the. sticl 
into the top of small mouth sample 
can inside the sump as a float. Make 
a small guide hole in sump cover t 
keep the indicator from drifting too 
much 

After calibrating the stick to indi- 
cate the desired degree of fullness o1 
emptiness, paint “safe” portion of 
stick green, and “one-half full” por- 
tion yellow. “Pump out” portion 
should be wrapped with red reflective 


tape making it visible at night 
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Now...with 
CO SASCO® 


ACCESS FITTINGS... 


COMPLETE CORROSION 


SURVEYS 


without system shutdown! 


THE Cosasco Access FITTING provides the key 
to successful corrosion survey work in transmis- 
sion, storage, recovery and processing equipment. 
Previously, it had been difficult and costly—if not 
impossible—to run corrosion surveys inside pipe- 
lines and other pressure vessels without shutting 
down the system. Now, with Cosasco Access 
Fittings, corrosion surveys of all kinds can be made 
under full operating pressures. 


CORROSION COUPON SURVEY. Enables the Corrosion 
Engineer to determine if corrosion is taking place. 
Grade 303 stainless steel coupon holder is installed 
through regular Cosasco Access Fitting body...can 
be easily inserted or withdrawn under pressure at any 
time. Holders are made in 3 categories adaptable to 
various line sizes and survey techniques. Corrosion 
coupons — available in standard lengths of 3”, 6”, and 
8”, in any type of steel or rare metal—may be fully 
insulated from holders...remain unaffected by 
external soil conditions 


WATER SAMPLING SURVEY. [Takes sample of line fluid 
for analysis. Special Cosasco water sampling plug 
with extension nipple and fluid catch attachment of 
S. S. 303 is inserted in Access Fitting body through 
main valve. An upper S. S. assembly consisting of 
a horizontal and vertical run, each with '2” valve, 
is installed on the main valve. This permits taking 
a sample under full pressure and normal operating 
conditions to determine causes of corrosion. 


THERMOCOUPLE SURVEY. Tells operator what part tem 
perature is playing in corrosion problem. Cosasco 
thermocouple plug attachment (S. S. 303) ts inserted 
in Access Fitting body and main valve is removed 
lron constantin wire is then pushed through gage 
carrier plug into position in the line. Thermocouple 
can be removed at will or hooked up to chart recorder 
for continuing temperature check. 








ATOMIC HYDROGEN SURVEY. Discloses whether free atomic 
hydrogen ts causing internal blistering. Cosasco hydro- 
gen probe is installed through body of Access Fitting 

.can be easily withdrawn while vessel or line is on 
Stream. Ball-check safety device protects against blow- 
out or damage to gage should lower end of probe be 
damaged by excessive hydrogen in line fluid. Probe 
detects presence of free atomic hydrogen... gages 
rate of hydrogen diffusion. 


RATE-OF-CORROSION SURVEY. Gives rate-of-corrosion 
reading electronically. Cosasco Corrosometer® Probe 
is installed under pressure through Access Fitting... 
quickly gives corrosion reading in increments of 
microinches without removing specimens or interfer- 
ing with operations. Readings can be made in as little 


as 30 seconds without withdrawing the probe 
*T. M. Registered 


FREE CORROSION SURVEY SERVICE 


If you have a corrosion survey problem, Cosasco 
can help you solve it. Send details and blueprints 
and the Cosasco solution will be worked out 
promptly—at no cost to you. 


FREE CATALOG. Send for new 32-page Catalog covering 
Cosasco’s complete line of Access Fittings for Corrosion 
Surveys, Oilfield Production, Wellheads, Fracturing and 
Drilling 


Diviston 


PERFECT CIRCLE CORPORATION 


11655 McBEAN DRIVE, EL MONTE, CALIFORNIA 
Export Office: 3631 Atlantic Bivd., Long Beach 7, California 


For more data on advertised products, use Readers’ Service Cards, last pag: 
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3 Karr joined Shell in 1938 and has he 
/ Engineering positions in San Francis 


What’s Happening 1 New York and Houston 


SOCSSSSSSSSSSSSESSHESSSSESESEHEHESEHESSEHESEHEHEHEHEHEHEHEHEEHEEEHEEHEEEESEE 


Ed Parkes, president of United Gas Piy 

among IM EN Lins Company and | nion Producing Cor 

pany, has been eciectec 

@ president of United 
ir the IN DUSTRY | Gas Corporation. 
Parkes, formerly ex 
ecutive vice president 
ot the corporation, 
succeeds N. C. Me- 


Gowen, who will re- 





Inain as chairman ot 
the board. The latte: 
had been president 


since 1944 





Parkes has been 


with the firm tor 30 


Ed Parkes 


years H became 

assistant veneral superintendent ot ply 
lines at Shreveport and in 1937 he w 
made general superintendent. He wa 
named a vice president of the pipe lu 


company in 1947 and in 1955 was ele 


cte 
president of the United Gas Pipe Lin 
Company and Union Producing Company 
and a director and executive vice pres 


dent of United Gas Corporatior 


D. Robert Croft of Transcontinental 
Gas Pipe Line Corporation has beer 
named chairman of a session on pipe line 
materials at the 1958 Petroleum Mechan 
cal Engineering Conference n Denve 


Sept 1-24. Croft is in charge of Trans 











co's engineering and operations research 
He has been with the company since 
1948 
° ‘ * ° , > , ¥< 
Chairmen of Gas Industry's Piping Code Committee Dr. Henry L. Purdy of Vencewes ue 
2 : : : elected 1958 president of the anadian 
John H. Carson (left) chairman of ASA Subcommittee 8 and vice president of the (4. Accociation at its 
East Ohio Gas Company, discusses the ASA pressure piping code with his vice chairmen. 5), 4 y»>n ual meetine 
Vice chairmen include (left to right) Walter H. Davidson, Transcontinental Gas Pipe se Dioner Mase Ahab 
Line Corporation; John F, Eichelmann, El Paso Natural Gas Company, and B. C. White, 5.0 purdy succeeds 
Warren Petroleum International Corporation. The industry's code committee for Section py ©. Parroch as 
8 of the American Standard Code for Pressure Piping, ASA B31, meeting was attended 044g) of the associa- 
by more than 80 members and guests from transmission, distribution, construction and Sees tailatel " ' 
steel companies, co-ordinating bod, 
| for the county § gas 
industry 
| tion of the Interstate Commerce Commis ndustry 
j sion Purdy 1s executive 
Other appointments include Harvey C. Elect side C * > 
Cecil Evans named division oil movement - Electric 0., Lid. 
superintendent and Frank Osro Perry, di- and is in charge of 
vision maintenance and construction su- Gas, lransportation 
perintendent, Houston. Russell Leroy Industrial Relations Dr. Henry L. 
Baird Sr. was made superintendent of the and Sales divisions Purdy 


Tomball district and Edward Isador 
Walker was appointed superintendent of P 
the Webster district Reinhard M. Meyer has retired as 
chief accountant for Sinclair Pipe Line 
Company after 39 years of service with 





Robert C. Wiles, assistant comptrolle: the company. John L. Roberts, assistant 
John D. Sturtevant S. G. Loy of Service Pipe Line Co., has been ap- chief accountant, succeeds Meyer 
; : pointed assistant comptrolle1 of the Amer- 

Humble Pipe Line Company announces ‘'#" Oil Company. American Oil and Cities Service Gas Company an 
several district appointments and a new Service ar subsidiaries of Standard Oil nounces the retirement of R. T. Wells, 
controller of the company Co, (Ind Wiles joined a Standard sub- director and manager of engineering and 

S. G. Ley. who has been with Humbk sidiary, American Oil Pipe Line Co., in research. Wells, who had been with the 
nearly 39 vears. retires as controller and 1942 company for 42 years, was active in en- 
will be succeeded by John D. Sturtevant. gineering planning when Cities Service 
Loy started with the company as a clerk H. M. Karr has been appointed to the constructed 627 miles of ony nag pipe 
in 1919, He was named controller in 1941 newly created position of manager-tech- 7 He _— the ee in 1916 as 
and has been a director of the company nology in Shell Pipe Line Corporation’s — oF a. cane ct eo 
for 10 vears ok aiitne ti Gin. Cina Game gineer in 1939 and in 1953 assumed his 

1c ac 

Sturtevant joined Humble in 1946 and assistant manager of Shell Oil Company's poe 
was promoted to assistant controller in Manufacturing Organization Engineering 
1957. He is a member of the API Trans- department, will coordinate and supervise Transwestern Pipeline Company an- 
portation Advisory Committee and the Oil activities of the engineering department nounces the election of Mills Cox as presi- 


Pipeline Advisory Committee on Valua and the Technical Services department dent of the company. Cox succeeds John 
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HIGH QUALITY OF 


LINE PIPE* ENSURES TROUBLE-FREE 
INSTALLATION AND SERVICE 






n * SIZES AND WEIGHTS AVAILABLE 
0.D Wall Wt. Per Ft 
4% 125” 5.84 

142” 61 


a” 


an 


ECONOMICAL WATERAIL-TRUCK DELIVERY 


Electric weld line pipe from Acme- 

Newport meets your specifications, be- 

cause every stage of its production is \ \ 

closely supervised. This 73-year-old b Pa A 

basic steel producer has the advantage \ ( ( Sn 

2 of modern facilities plus well-trained, io 

ne conscientious personnel determined to 1 \~— 
provide complete customer satisfaction. —f™ 

The result is line pipe of excellent steel, 

always true round and uniform in wall \ 

thickness, that bends and welds easily, 

lines up properly, gives trouble-free ia 


TitsieliohilesMEslile MRA -tole Mol ME lil (laa) slits 


ice service in the field. 


as For 4” and 6” sizes, stondard or thin 





wall, look to Acme-Newport. Pl 
COMPANY 


NEWPORT, KENTUCKY 


A SUBSIDIARY OF | ACME COMPANY 


STEEL 











KNOW PUMPS 
. . ave a 


- — — open. ~ -_ —_— Sh. . 
2 >iwael a rs & 
*) h % Ve 
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‘ae A 
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, te 


Pipe line engineers are practical men. They base their 











decisions on facts, not impressions... and it’s facts that 
have led so many of them to adopt GASO Pumps as 
standard in their capacity range. Recorded facts which 
show that GASOS consistently outperform and outlast 
ordinary pumps, and therefore deliver more value per 


dollar. Ask for latest catalog. 





eavaceuvrean™™= 


W. L. SOMNER COMPANY, Shreveport, 
Lovisana « Odessa, Texas * Tinsley, 
Mississippi * Brookhaven, Mississippi 


POWER PUMPS, INC., Long Beach, , 
California * Farmington, New Mexico 

PEDDLERS, INC., Houston, Texas 

PUMP ENGINEERING CO., Wichita Falls, 
Texas 


LUFKIN FOUNDRY & MACHINE CO., for every oil.industry need 


Casper, Wyoming 
HAGUE EQUIPMENT CO., INC., 
Evansville, Indiana 


LUFKIN MACHINE CO., LTD., 
Edmonton, Alberta 
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McMillian, who has served as _ presi- 
nt and chairman of the board. He will 
ntinue as a board member. Cox had 
n executive vice president and in ad 
tion to being named president he will 
chief executive office: 


Tennessee Gas Transmission Company 
ounces the appointment ol Stephen D. 
chtel, Jr., as a di- 
or of the company. 
Jechtel is the exec- 
ve vice president 
d director of Bechtel 
yrporation of San 
ncisco He is also 
esident and director 
International Bech- 


In P and board 





Are Entrainment Losses 
Stealing Your Profits? 





























urman of Canadian 


htel Ltd. He also 
rves as director of 


Crocker-Angelo 


itional Bank and of 











S. D. Bechtel 





Industrial Indemnity Ce 

Phillips Petroleum Company's Supply 
nd Transportation department has an- 
ounced several appointments. Charles 2 
Kittrell has been transfe rred to New Yor 


ty as manager of the newly established 
ce of the department. C. M. McCor- 
mick is the new assistant to the manage 
Supply division, and L. A. Whitehair, 
rmerly administrative assistant to the 
of the Pipe Line division, has 
appointed industrial relations dire« 
id repl cing Mc ormich 
Kittrell, who joined Phillip n 1950 
| been admiunistrative stant to the 
I the pai Mc 

been with the company since 1956 
| has been in the Supply and Transpor 
department since 195 Whitehair 

ted with Phillips I 1929 nd 


ned Val is pos 


Phillips Pipe Line ‘Company. 


P. H. Yolland of Humble Pipe Line 
Company and Mrs. Julie Wheeler 


() Inftormatior 
tter Yolland, 
th nd S101 < 
( t I H 
vv ( 
+} 
W 
ti wi 
Yol 
will t Shell 


Oil Company's R. E. 
Dobyns t 
() 1 


P. H. Yolland 


this | ount ! Wheels } 


tter cn rma ! is 


Christi with the Champlin Oil & Refin- 


Cities Service Gas ( ompany s 

directors nnounces the election ol 
W. Alton Jones as chairman, and Burl 
S. Watson as — 

Others re-elected include Dp 

nts, A. P. Frame, ¢ ‘h: irles S. “Mitchell, 


ind George H. Hill, Jr.; and Erle G. 


Christian, secretary. J. F. Nelson, wh 


has been with the company since 1929, 


was elected treasure! He will succet 

H. J. McCusker, who recently retired 

Nelson 1S ilso a director ma off cer ofl 
ral Cities Service subsidiaries 
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Centrifix 


SCRUBBERS * PURIFIERS * SEPARATORS 


Increase Your Profits! 


1. Increases efficiency of existing equipment— get more 
production PLUS valuable by-products that help pay for 
this improvement. 


2. Removes 99.5% or more of ALL solid or liquid entrain- 
ment in gas, air, steam or vapor regardless of density, 
chemical characteristics or size (even 1 micron or smaller). 


3. Protects valuable capital equipment from costly shut- 
downs and major overhaul. 


4, Reduces maintenance cost—no moving parts, no filters, 
non-clogging, self-cleaning. 


5. Operates with MINIMUM pressure drop regardless of 
pressure, temperature or flow rate. 


6. Easy to install—saves space, low cost. AA 


ae y Centrifix 
re CORPORATION | 


NZ 3608 PAYNE AVENUE 
SZ CLEVELAND 14, OHIO 


& 





“~Vapoe™ 
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LINE PIPE 
to 42 in. 
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BETHLEHEM STEEL LINE PIPE 





SIZES 
(in., OD) 


WALL THICKNESSES 


(in.) 


ies OD 





SPECIFICATIONS 





HYDRAULICALLY EXPANDED 
ELECTRIC FUSION-WELD 
(submerged arc) 


ELECTRIC RESISTANCE-WELD 


CONTINUOUS BUTT-WELD 


22 and 24 
26 through 36 


36 through 42 |! 


5 (nom) to 16 


Yo to 4 (nom) 


Y% to .0438 incl. 


Yq to Ye incl. 


“4 to ¥% incl. 


Standard & Extra 
Strong 


Standard & Extra 
Strong 


API S5L, Grades 
API 5LX, Grades 


API 5LX, Grades X42, 
X46, X52 & X56 


A&B 


X42 & X46 


ASTM 120; ASTM 53 





COMPRESSOR STATION PIPE 


in diameters, 


thicknesses, and lengths 
Moyari R steel; made in accordance with Sec. 8 of ASA B 31. 21.8—1955. 


fabricated from as-rolled, 


high strenath 
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Expanded after two 20-ft lengths are joined with girth weld. 


INDUSTRY 


Let us quote on your requirements now. For early delivery, contact 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


n products core sold by Bethlehem Pacific Coast St 


BETHLEHEM 


ic , 
ee! Corporation. Export [ 


Also available in random lengths. 


Bethlehem sales offic 


STEEL 


For sizes, thicknesses, and physical properties exceeding present API 5LX specifications, official AP| monogram cannot be applied 





For more data on advertised products, use Readers’ Service Cards, last page 
























SLEEVES 











$3A3391S 





PIPE LINE HALF SOLES 





















































ON THE JOB 










































































































SLEEVES 
ais CONCRETE RIVER WEIGHTS ‘ton a 
fa < ral 
mia? > mia 
6 Fe < 6 
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a eo ae ie 0 = 
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Tei ap ae ee 
© mm o a 
Aa\|e ,a\e 
Edwards Concrete River Weights installed on another 
major pipeline. Where volume permits, Allan Edwards, 
Inc , Can construct river weights on the job-site, Saving 
time and money. Other fine Edwards products include 
split welding sleeves, half soles and concrete marker 
pe sts 
a PIPE LINE, REFINERY & GASOLINE PLANT 
EQUIPMENT ENGINEERS note 
s 2445 S. Jackson—P. O. Box 7218, Tulsa, Oklahoma a 
“ Phones: DI 3-7184 — Di 3-8390 ze 
More comments on this new Handbook: 
1 
_ “...@ most practical on-the-job manual for men 
\ concerned with pipe line corrosion. We are order- 
ing copies for each of our district engineers.” 
Pipe Line Corrosion 
Cathodic Protection 
By MARSHALL E. PARKER 
_ This Handbook, written by Marshall Design, Magnesium Anodes, Stray Cur- 
E. Parker, consultant, is designed as a rent Electrolysis, Interference in Protec- 
practical field manual. It is a 108-page tive Systems, Operations and Mainte- 
pocket-size volume printed first as a nance, and Coating Protection and 
popular series in WORLD OIL. The _ Testing. 
Handbook is illustrated with many An appendix has been added of tech- 
charts and drawings and is completely nical data on Underground Corrosion, 
indexed by subjects. Basic Principles of Cathodic Protection, 
It presents comprehensive data on Properties of Metals and Attenuation 
Soil Resistivity Surveys, Potential Sur- | Equations. Order copies of this practical 
veys, Line Currents, Current Require- Field Manual now for each of your field 
ments, Rectifier Systems, Ground Bed men. Price $3, 
7 ADDRESS: 
Send for your FREE copy of the 
New Petroleum Book Catalog which Book Department 
describes the nature and contents of GULF PUBLISHING COMPANY 
many hooks pertaining to the Petro- 
leum Industry. P. O. BOX 2608 
HOUSTON 1, TEXAS 
72 For more data on advertised products, use Readers’ Service Cards, last pags 
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North Dakota Oil and Gas Association, 
Grand Pacific Hotel, Bismarck, N. D 
August 18-19 


American Institute of Electrical Engineers, 
Sacramento, Aug. 19-22 


Appalachian Gas Measurement Short 


Course, University of West Virginia, 
Morgantown, W. Va., Aug. 25-27 


eee Sse” 


Pacific Coast Gas Association, Multnomat! 
Hotel, Portland, Oregon, Sept } 


New Jersey Gas Association, Spring Lak: 


New Jersey Sept 5 

National Petroleum Association, Dbth an 
nual meeting, Traymore Hotel, Atlantic 
City, N. J., Sept. 10-12. 

Instrument Society of America, 13th An- 


nual Instrument Automation Conference 
and Exhibit, Philadelphia, Sept. 14-19 


Independent Natural Gas Association of 


America, annual membership meeting 
Roosevelt Hotel, New Orleans, Sept 
1a 4 

1-1 b 


American Institute of Electrical Engineers, 
conference of petroleum industry, Bake1 
Hotel, Dallas, Sept. 15-17 


Southeastern Gas Association, Sir Walte: 
Hotel, Raleigh, N. ¢ Sept. | 19 


Natural Gasoline Association of America, 


Rocky Mountain Regional meeting, 
Gladstone Hotel Casper, Wyo.. Sept 
18 

ASME, Petroleum division, mechanical en 


gineering conterence, ( osmopolitan 


Hotel, Denver, Sept. 21-24 

Seventh International Gas Conference, 
Rome, Italy, Sept 22-25. 

ASME, power conference, Hotel Statler 


Boston, Sept 28-Oct l 


NACE, Northeast 
Hotel Somerset, 


Regional 
Boston 


Conterence 
C)ct 5-8 


Gasoline Association, 
Huntington 
Calif Oct 


California Natural 
23rd annual fall 
Sheraton Hotel 
9.10 


meeting, 
Pasadena, 
OIL PROGRESS WEEK, Oct. 12-18 


American Gas Association, annual conven 
Atlantic City, N J , Oct. 13-15 


tion, 


National Electronics Conference, Hote! 
Sherman. ( hicago, Oct 13-15 
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PORTER Pipe Machine 


The most versatile pipe machine of the welding era 
You can use the fastest weld methods 
ONE MAN OPERATED 





ROLLS PIPE FOR WELDING, 28 inch swing clearance, drives from 
end of pipe or flange, combination power-driven or free-wheeling 
rolls 
CUT PIPE BEVEL OR SQUARE, long or very short, both ends of 3 
piece may be prepared, use torch or abrasive wheel 
RECLAIM USED FITTINGS—Patented faceplace makes this a fast 
operation 
MECHANICALLY ALIGNS PIPE TO FITTINGS AND PIPE TO PIPE— 
tack and roll without removing. 
VARIABLE SPEED—REMOTE CONTROL—Accurate pre-set speeds 
make this machine ideal for MANUAL METALIC ARC, IRON 
POWDER ELECTRODES, and ALL AUTOMATIC METHODS 

Standard Model will handle 142” to 12” pipe to 25 ft 


Write for brochure 


R. C. PORTER CO. 


9354 FLORAL AVE., BLUE ASH, OHIO 














A Practical GUIDEBOOK 
To The Oil Industry . . . 


OIL 


From Prospect to Pipeline 
By Robert R. Wheeler and Maurine Whited 


1958, 132 pgs., illustrated 
Price $2.95 


Just published, this book presents a concis¢ 
account of the technical, economic, legislative 
and competitive aspects of finding and produc- 
ing oil. It will prove especially helpful to students 
considering a career in the oil industry, oil com- 
pany secretarial and clerical personnel, mineral 
owners and investors. It is complete with a com- 
prehensive dictionary of oil terms. And, it in- 
cludes abbreviations used in Oil Reports, typical 
legal forms used in the oil industry along with 


subdivisions of Geological Eras. 


Order From: 
Book Department 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608, Houston 1, Texas 














August, 1958 © PIPE LINE INDUSTRY 





For more 


data on advertised products, use Readers’ Service Cards, last page 73 


: IGH camel natataty 


hs ate 
Tere) ©" 





TLL 


. am fy en 
f peatd 





Developed originally for the 
petroleum industry, Aerovent 
Large-Diameter “Al-metal” 
Propellers, constructed of 
tough, durable aluminum alloy, 
move great quantities of air at 
high velocities, in heat ex- 
changers and cooling towers. 
Pictured above are two 4-blade, 
16-ft. propellers in a cooling 
tower installation. These 
mighty propellers, with adjust- 
able-pitch “Macheta” Airfoil 
blades, are job-engineered to 
individual specifications. 
Write for free Bulletin 510 





® Sizes 14’ to 18’ 
® 4 or 6 blades 


DESIGNED FOR DEPENDABLE OPERATION! 


Endurance tests, conducted at 3 times normal loading 
prove the ability of these new large-diameter propellers 
to withstand severe punishment. Heavy-duty cast steel 
hubs offer maximum resistance to stresses. Angle settings 
for each operating requirement, and appropriate alternate 
settings, assure accurate pitch for any predetermined per- 
formance which may be required. 54” to 144” now avail- 
able in revolutionary new “T-Alloy”. 


REFINERIES, pumping sta- 

tions, industrial plants and T: 
commercial buildings use Aero- 
vent “Al-metal” Propellers in : 
major air-moving applications. a. 
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LARGE PROPELLER DIVISION 


Main Office and Factory 
PIQUA, OHIO 


304 Wright Bidg. 
TULSA 3, OKLA. 












. 


Write What’s Happening 
} for - \ oo peeeeeeeeoeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Bulleting aN amon: 
SUPPLY MEN 


CBMs ae 







MARKERS 








FKLEET-LINE £2. | 


P. O. BOX 276-K i{ < 
SHREVEPORT d | 











LOUISIANA 




















ir 





Write for 


Specifications Folder 


HL FET=L/NE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric. 
Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and 








other alloys. Special lengths and sizes. 
General Electric Holds “Operation Upturn” Program 


General Electric Communication Products department, in an effort to accelerate 

' the upswing in business, has advanced an “Operation Upturn” program. L. W. Goos- 
» tree, center, is chairman of the program. Others working on the campaign are, 
. standing, left to right, R. E. Norem, B. White, R. P. Gifford, and G. H. Floyd. 


Seated are Harrison VanAken, department general manager, Goostree, and B. E. 
Saterlee. 


SADDLES: Conventional, and Allis-Chalmers Completes New floor will hold 500 people and a 130 foot 
ha pressure a 2 a Seven Story Office Building - a oo ager /0th Street to con- 
sizes from '4" to 24’. Fleet-Line Allis-Chalmers recently erected a new, a a 













' ve ) ) 4 y ; OSS . 
saddles weld neatly into place in sey 2 a ee ee woe Barber Machinery, Ltd. 
much less time, and with much Departments which will be located in the To Handle Hamer Valves 
less welding rod. new offices include Comptroller's division, Barber Machinery, Ltd., Calgary, has 
Industrial and Community Relations divi- been licensed to manufacture Hamer 
sion, Public Relations division, and Allis- valves in Canada, it has been announced 
Chalmers International by Hamer Valves, Inc 
ee ‘1, The building has over 110,000 square Hamer manufactures line blinds, gate 
4 a feet of floor space and more than 800 em- and plug valves for petroleum, chemical 
: ployes. A main meeting room on the first and other industries. Barber Machinery 





Complete encirclement saddles. 








Go-Devil 





Standard Model Northrup Go-Devil with leather disc drivers 











Fast interested service. 


Write for Literature. G. A. COTTEN co. 
STEEL FORGINGS, Inc. Manufacturer of 


P. O. Box 276K © Shreveport, La. NORTHRUP GO-DEVILS & TRANSIT PIPE LINE SCRAPERS 
P. O. Box 5332 — Tulsa, Okla. 
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A familiar sight 
around gas pumping stations 


“ “5 inainiicaanmenresene 
| tiie eee 
. 














IDWE 
“LONG TANGENT” ELBOWS 


One of six new 





semi-automatic 
gathering stations 
of the Northern 
Natural Gas Com- 
pany that have 
Midwest “Long “ag natural’...their many benefits for the user 


Tangent” Elbows : 
pie other Mid. are today so generally recognized that you 


Midwest “Long Tangent” Welding Elbows are 


— Welding Fit- see them wherever you go. For all the facts, 

ings. 

4 ask your Midwest Welding Fittings Distribu- 
tor (or write us) for a copy of Catalog 54. 


on ham ee koe ; “ys y 
Ae Oe we f° ’ . ; > ‘ 
as w A. ae a “a a el 





ADVANTAGES oF miDWEST "LONG TANGENT” ELBOWS 
® They save pipe. ® They make it easier to apply slip-on flanges. 


® They often eliminate short nipples and their © They remove the circumferential weld from 
extra welds. point of maximum stress and can be sleeved. 


®They save time and money in lining up ©¢ THEY COST NO MORE THAN OTHER 
and clamping pipe and fitting. ELBOWS. 


SALES OFFICES: ASHEVILLE (BOX 446, SKYLAND, N. C 
MIDWEST PIPING COMPANY, INC. ATLANTA 9—72 llth ST. N.E 
. BOSTON 27—426 FIRST ST. * CHICAGO 3—79 WEST MONROE ST 
Main Office: CLEVELAND 14—616 ST. CLAIR AVE. * HOUSTON 2—1213 CAPITOL AVE 
St. Louis 3, Missouri (P.O. Box 433) LOS ANGELES 33—520 ANDERSON ST. * MIAMI 34—2103 LE JEUNE RD 
Ploate: NEW YORK 7—50 CHURCH ST. © PITTSBURGH 19, PA.—437 GRANT ST 
» of ST. LOUIS 4—1450 S. SECOND ST 
& Lavk, Citon, 0, 5, end ee Angetes SAN FRANCISCO 11—420 MARKET ST. * TULSA—J640 E. 21st ST 
7984 


WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 

















Condulet ie | 


Visularms 


Condulet Horns, 
Bells & Sirens 









or ‘A =~ 
| ar 

ad, F 
Condulet Condulet 
Pushbutton Instrument 
Stations Housings 


a 
NATIONWIDE 


DISTRIBUTION \ 

eactusively through 
ELECTRICAL 

DISTRIBUTORS 





Offices: Bator 
Los Angeles 
Washington 




















... instantly signaled by 


Crouse-Hinds Visularms’ 


In oil refineries, chemical plants, synthetic rubber plants — 
wherever constant watch of processing is necessary — Crouse- 
Hinds Condulet® Visularms provide visual indication of 
process conditions, and instant control of manufacturing 
equipment. 





By means of pilot lights (and bell, horn or siren signals 
where desired) Visularm indicates normal or abnormal tem- 
perature, liquid level, pressure, or other conditions which can 


be electrically coupled to the circuit. 
Condulet 


Pilot Lights Explosion-proof or dust-tight* and weather-resistant con- 
struction assures maximum safety in hazardous locations. 
Compact designs minimize space required on control or panel 
boards . . . are easy to install. 


A Visularm system delivers substantial savings by elim- 
inating the necessity for buying individual components 
housing them... and wiring your own system completely. 





Two- or three-light styles may be mounted either vertically 
or horizontally. For audio warning, any number of Visularms 


\ ‘ ; 
— may be used to operate a single horn, bell or siren. 


Switches 


Visularms are just one of hundreds of items in process con- 
trol board equipment offered by Crouse-Hinds. Only a few 
are shown at left. For full information on the complete line, 
*Dust-ignition-proof. call your nearest Crouse-Hinds distributor, or write . . . 


CROUSE-HINDS | 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont. 


1g0 Cincinnati Cleve | t rist Dalla De tr Detroit Houston Indianapolis Kansas City 
Philadelphia Pittsburgh Portland, Ore Salt Lake City t.1 St. Paul San Francisco Seattle Tulsa 
bany Atlanta Baltimore Charlotte Chatta ja Jack jing, Pa. Richmond, Va. Shreveport 
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organized in 1939 and manufactures 


well drilling equipment, pressure ves- 
5, mining and excavating equipment 





W. W. Blauvelt Carrol G. Turk 


Thew Shovel Company 
Announces Two Appointments 


The Thew Shovel Company announces 
appointment ol W W Blauvelt as 
mtroller and Carrol G, Turk as service 
inager 
Blauvelt has been director of business 
inning and control since 1957. Prior to 
association with Chew. he had beet 
ce president and general manager of 
Byers Machin Inc, Previously he had 
en with Mergenthaler Linotype Co, for 
+ years 
Turk moves up tron assistant to d 
tor ol parts and service ind will be 
esponsible for all service activities on the 
Lorain line of power shovels and cranes 


nd the Thew Moto-Loader. He will also 


mtinue as technical manager | 


parts afl 


ervice division 


Clyde Barbour Forms 
Engineering Company 
Clyde Barbour h 
Barbour Engineering 
yurpose of construct 
main line pump- 
, Stations and their 
onnected facilities, as 
well as field gatherir 
stems. His company 
also preparing for 
the industry a fully- 
utomatic system by 
which any oil Or gas 
producing section can 
be fully automated 
from wellhead through 
eparators, tank bat- 
teries and into main 
ne, completely un- 


PE Clyde Barbour 


Paul D. Moon Appointed 
Sales Promotion Manager 


Paul D. Moon has been appointed new 
manager of sales promotion at Broderick 
NX Bascom Rope Co 

He joined Brode- 
rick & Bascom in 
1954 as district repre- 
sentative in the terri 
tory of Texas, Okla 
homa and Kansas 
Moon has 1 years 
xperience in con 
struction, oilfield, log 
ring and industrial 
market sales He be- 
came export Manager 
f the company u 
1956, and in his new 


Paul D. Moon 


charge of advertising and sales promotio 
for Yellow Strand products in all markets 


George J Born, with the company 


position he will be in 
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Pipelines! Hallmac has 
engineered and built pipelines 
under all climates, conditions 
and circumstances — on 
schedule! When you talk 
pipelines, talk to J. W. (Bill) 
Hall, President, Hallmac 
Construction Company, 
3701 Buffalo Drive, 


Houston 19, Texas 





W. F. Senkus Joins De Laval 
Headquarters Sales Office 


De Laval Steam 
nounces the transfer of W. | 
the Chicago district 
sales office to the 
Purbine 


s been named product man- 
erTrican Lo ‘il lool Corpora- 


Rixtord Tool Divisi 
! 


sub- 


Turbine Company an 
Senkus fron 







































Joy Manufacturing Company 
Names Cartwright Vice President 


he idquarte rs 


Joy Manufactu Company announces Sales department in 
e election f John P. Cartwright Trenton 
I i] manager of the In his new position 
Industrial division Senkus will assist field 
J. Y. Richards has been appointed to sales offices in the 
t ( ‘ spot as sales man promotior sales 
tl Industrial division. Cartwright of turbine and gen- 
‘ ( par I 95/ rators Senkus has 
‘ ( t sal i eC! I been associated with 
Se De Laval since 1949 
R had Chicag Previousl he served 
} ffl with the Elliott Com- 
v4e vary W. F. Senkus 





| ONLY the application-engineered 


| DATA GAGE 
REMOTE MEASUREMENT AND CONTROL SYSTEM 


offers these exclusive advantages 


@ Only digital system with 1/16” accuracy 





independent of product gravity 


@ Only system satisfactory for use in 
FLOATING ROOF TANKS 


i 


@ Only system to give reliable readings during 
blending turbulence 


@ Only system with POWER FLOAT (moving mechanical 
surface finder) which checks itself automatically 


@ Transistors are used instead of short-lived vacuum tubes 


@ A true digital system with unlimited-distance, 


error-safe telemetering. 


®@ Single dial control for both level and temperature measurement. 





@ 100 reading point capacity; applicable for alarm 


devices, valve and pump controls, remote transmission 


i 
for data processing. 
© Application-engineered approach gives you 
assured performance. 
Write for complete information, specify Bulletin M-601. 
> TEXAS INSTRUMENTS 
INCORPORATED 
, INDUSTRIAL INSTRUMENTATION DIVISION 
3609 BUFFALO SPEEDWAY + HOUSTON 6, TEXAS » CABLE: HOULAB 
147 
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United States Steel Corp. Names 
Bay E. Estes, Jr., Vice President 


Bay E Este Ss. Jr . has been namie d \ 
president-marketing of the United Stat 
Steel Corporation, Other 
nounced 1Ti¢ ludes De D Flinn aS aSSIS'- 
ant to the president of Steel Suppl 
division and Frank L. Johnstone as com 
troller of the Steel Supply division 







promotions a 


Estes, who has been with the 
tion since 1939, will have supervision ¢ 
the Advertising, Commercial Researc} 
Product and Market Development diy 


sions as well as administrative 


OreaniZ 


SCTVICCS 
the Commercial department 

Flinn has been comptroller of the Su 
ply division 
months he also has bee 


since 1951 and in rece 
responsible fe 
coordinating activities to integrate th 


Gerrard 


forme! Steel Strapping divisi 
with the Supply division 

Johnstone, who has been Ww th the con 
pany for 12 years, became assistant comp 


troller in 1951 





Donald T. Koch William Brafford 


Cooper-Bessemer Announces Be 
Several New Appointments 


Cooper-Besseme1 announces the promo- 
tion of several personnel in the Engineer- 
Sales departments. D, L. Gal- 
logly has 
vated to the 
of chief engineer, 

responsibility 


ing and 
been ele- 


position 


suming 
for the 
all engineering de 
partments 

William Brafford 
has been named field 
Chi- 
office 
The new bran h man- 
ager ol Cooper s East 
Central district 1s 
James R. Craine, and 
Donald T. Koch is 
the new sales engineer 
of that district, Frank 
L. Friedli was promoted to the position of 
manager, special 


supervision ol 


engineer to the 


cago district 





Frank L. Friedli 


assistant sales projec ts 
Friedli will be directly responsible for 
the sales of automatic controls to the oil, 


gas, pipe line and power industries. Gal- 
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gives pipeliners the answers 
to their valve problems 


nat This W-K-M ASA Gate Valve is typi- 


= W-K-M’s creative engineering process begins with your problems: cal of W-K-M's superior design, 
ena : : a yr ‘ 2 ’ painstaking production, and thorough 
tion design, production and field service are based on your needs. ale . 
lity That’s why W-K-M’s ASA Gate Valves set the standards on ‘ , 

- Features include: 1 hrough-conduit; 


pipelines throughout the world. pressure seal bonnet; parallel expand- 


ing gates; exclusive gate-centralizing 


a No other valve can give you tight seal upstream and downstream, mechanism; enclosed packing box; 
thi- plus the positive control of gate and segment afforded by W-K-M’s super-finished stem; seat lubrication. 
hice : ~~ = », : 

1an- exclusive gate centralizer. Design assures: freedom from de- 
East Structive turbulence . . . no surge 
ae No other valve gives you the same economical maintenance, the Operation . . . free passage for pigs 
| is same long life combined with “on-the-line” overhaul. or scrapers . . . on-the-line overhaul. 
1e€e! - 

ank : 

n of For complete dependability and long- WRITE FOR CATALOG 300 

*< ts . —— Dieghe ain : SG ae Dana mes tar pate 2 
for range economy, specify W-K-M ASA DIVISION OF QCf inousrtries | 
~ Gate Valves—they’re the answer to all NCORPORATE 
ral- 





your pipeline valve problems. 





pipelines 
suffer from 
hardening of 
the arteries ? 





Pipelines lined with scale 
and sludge act just like 
hardened arteries — impeding 
circulation, increasing the 
necessary pumping effort. 

With pipelines, fortunately, 
there’s a quick remedy. Full 
efficiency can be restored 
through cleaning by chemical 
circulation, Oakite 
methods and _ materials 
getting the benefit of Oakite 
ECP. 

What’s ECP? It’s an En- 
gineered Cleaning Program 


using 


that takes into account your 
own individual soil problems, 
your requirements, your equip- 
ment. The Oakite Engineer 
lends personal and experi- 
enced supervision to the pro- 
gram, insures that the job is 
done at lowest possible cost. 

Call your local Oakite man 
now. There’s no obligation, 
of course. Meanwhile, for 
more information, write to 
Oakite Products, Inc., 51A 


Rector St., New York 6, N.Y. 


CVAD INOUSTOIAL Cieg 
grt "ine 


OAKITE. 


- 
4, ec 
fMiais . Metwoos - seavict 





in our 50th year 


Export Div »n Cable Address: Oakite 





logly, who has been with the company 29 
years succeeds E. Frederick, who recently 
retired 








Pi 


J. R. Munro 


ai & 


Gail E. Spain 





W. K. Cox he, Ea 


Morgan 


Caterpillar Tractor Co. 
Promotes Three Executives 

The promotion ol three executives 1s 
announced by Caterpillar Tractor Co 
Vice president Gail E, Spain has been 


named president, Foreign Trade Group 
J. R. Munro, director of manutacturin 
tor tore n operations has been made i 
ice president ind W K. Cox, manage 
of sales promotion, was name a vice 
president 

Continuing as vice president of the 


company, Spain will administer Cat rpil- 
lar’s British, Australian, Brazilian and ( 
nadian subsidiaries in addition to Cate 
pillar Americas Co., Caterpillar Overseas 
C.A., and Caterpillar of Delaware, Inc 
Spain has been with Caterpillar 28 years 
ind a vice president 15 years. Munro, who 
has been with the company 40 years, will 
have administrative responsibility for the 
company’s Manufacturing division. Cox, 
who has been with Caterpillar 30 years, 
succeeds Spain as Vice president with ad 
responsibility fo 
sales and sales promotion activities. L. L 


ministrative domesti 
Morgan, assistant manacer, sales promo 
tion, since 1956, will assume the positior 
vacated by Cox 





W. H. Mouquin William Porch 


De Laval Opens Offices 
In New York City Area 


The De Laval Steam Turbine Company 





Turbine Company office, and Willi 
Porch is to head the New York dist 
sales office for the separator company 

Mouquin joined De Laval in 1955 
manager of Chicago office. Porch 
been with the company since 1945. He was 
named manager of Oil Purification d 
sion in 1952 and was appointed mana 
of Eastern division Industrial Sales 
1957 


Lewis L. Dollinger, Jr. Named 
President of Dollinger Corporation 


Lewis L. Dollinger, Jr., has been nan 
president of the Dollinger Corporat 
succeeding Lewis L. Dollinger, Sr., w 
becomes chairman of the board 

Lewis has been vice president and s: 
manager of the 37 year old firm wh 
manufactures filters for all industrial 


ventilating needs 


Roebling’s Sons Corp. Names 
Wagner Philadelphia District Head 


Charles A. Wagner has been appoint 
manager of the Phil 
delphia district, W 
Rope Division, Jol 
A Rocbling’s SO 
Corporation Wagn 
has been with t! 
company for the p 


10 vears and h 





served as sales repr 
sentative in both tl 
New York and Phil 
delphia territories | 
fore being named 
sistant manage! 
sale 195? 
C, A. Wagner Prior to his 1 
ipp I I h | 
supervised sales of wire rope slings 


assemblies 





CLASSIFIED ADVERTISING 











CHIEF PIPELINE 
ENGINEER 
$20,000 


Require crad. engineer, to 45, with 
substantial experience in design ol 
pipe lines and in supervision of con 


struction, trom wells to port or refi 
ery. Must be 


mportant oil producers, prepare pro 


competent to contact 


posals, direct design and = supervise 
installations. 

Prefer man with some foreign ex 
perience and with language facility 
such as Spanish, French or Germar 


GAS PIPELINES 
ENGINEER 
$12 - $15,000 


Grad. Engineer, age 35-45, experi 
enced in complete design of gas pipe 
lines, supervision ol engineering staff 
ind of construction operations. 

We are acting for a client 

If eligible, send resume in DUPLI 
( ATI eovering ipe, 
perience and availability, for confi 


dential appraisal. 


WALLACE CLARK & CO., INC. 


education, ex 








and De Laval Separator Company have 
opened New York offices. W. H. Mouquin 


has been named manager of the Steam 


Management Consultants—Est. 1920 
521 Fifth Ave., New York 17, N,. Y. 


service Representatives in 


Principal Cities of U. S. and Canada 
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BASEBALL Bat. ¢@ 


2, FODAY! = No extra 
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-| GRANDSTAND charge for 
| $450 e 
this seat 
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NOW YOU GET STELLITE 
FACED SEATS ON ALL 
“D” BODIES 


Now, for the first time, Fisher places Stellite on the facing 

of the seat ring and inner valve in high pressure “D” Bodies at 

no extra cost. This extra measure of protection resists erosion due to san a 

foreign matter or high pressure—greatly increases life of regulator under 
adverse service conditions. 

Available for working pressures up to 6000 pounds in sizes 14” through 

2”. 1” and 2” sizes, however, can be supplied when required for pressures 

up to 10,000 pounds. Also available in angle bodies (Type 667-DA) in 


sizes of 1” through 2” with working pressures up to 6000 pounds. 


IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY Ug 


j 








7 en 
i a ae 


Marshalltown, lowa / Woodstock, Ontario , SINCE — 


London, England 
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A one-volume reference library for purchasing and specifying. That’s 
the best way to describe the only comprehensive catalog data file published 
specially for the Pipe Line Industry. Convenient to handle, thoroughly 
| indexed, it is saving time and money for thousands of pipe line men. 


~- 
< ll TE 
a - an tan tae ae 


eS a 


a i S t FOR INFORMATION ON MANUFACTURERS AND SERVICE COMPANIES I 


Included in 147 equipment and service company data in PLCC, 
there are 1,627 manufacturers’ representatives and sources of supply listed. 





A ft st FOR INDIVIDUAL EQUIPMENT AND SERVICE ITEMS 


There are 11,148 items of equipment and service items cataloged, 
with detailed information on specifications, installation, operation, main- 
tenance, service—an entire library of useful reference. | 





i rst FOR CONSTRUCTION EQUIPMENT AND SERVICE 


Pipe Line construction and service items listed in Pipe Line Composite 
CaTaoec total 390 . . . an invaluable aid to office and field specifications and 
purchases. 


When you are ready to buy or specify, or if you just want planning in- 
formation, look first in Pier Line Composire CaTatoc. 
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AC © Industries, W-K-M Division 
T: Aerotec Corp. 
MN. Aitken Co. 
A Products, Inc. 
Al rich Pump Co. 
A) ed Chemical & Dye Corp., 
iurrett Division 
A| s-Chalmers 
A}. on Manufacturing Co. 
4, erican Blower Division of 
merican-Standard 
rican Cyanamid Co., Jefferson 
hemical Co. Subsidiary 
A: chor-Wate 
ymatic Power Inc. 


Barber-Greene Co. 
Barrett Division, Allied Chemical & 


4 bye Corp. 


J. 8. Beaird Co., Inc. 

Berry Hydraulics, Oliver Tyrone Corp. 

Bethlehem Supply Co. 

Bettis Corp. 

Books for Pipe Line Industry 

Borg-Warner Corp., Byron Jackson Div. 

Bramble Industries, Gulf States Asphalt 
Co. Division 

Bucyrus-Erie Co. 

Buffalo-Eclipse Corp., Penberthy 
Manufacturing Co, Division 

G. T. Bynum Co. 

Byron Jackson Pumps, Inc., Subsidiary 

: of Borg-Warner Corp. 


E. L. Caldwell Co. 

Philip Carey Mfg. Co. 

Caterpillar Tractor Co. 

Cathodic Protection Service 

Central Plastics Co. 

Clark Bros. Co., One of The 
Dresser Industries 

Coffing Hoist Division, Duff-Norton Co. 

Colorado Fuel and Iron Corp., 
Wickwire Rope Division 

Commercial Iron Works 

Cook Bros, Equipment Co. 

( 

( 


}. Lee Cook Co., Division of Dover Corp. 


‘orrosion Rectifying Co., Inc. 

G. A. Cotten Co. 

M. J. Crose Manufacturing Co., Inc. 
Crutcher-Rolfs-Cummings, Inc. 


Darling Valve & Manufacturing Co. 
John Deere—Industrial Division 
Dover Corp., C. Lee Cook Co. Division 
Dresser Industries, 

Clark Bros. Co. Division 

Magnet Cove Barium Corp. Division 
Drive-Thru Gate Co. 
Duff-Norton Co., Coffing Hoist Division 
Dutch Brand Division, 

Johns-Manville Corp. 


Allan Edwards, Inc. 

Elliott Co., Ridgway Division 

Embart Manufacturing Co., The Maxim 
Silencer Co. Subsidiary 

Engineering Research Corp. 


| ilk Corp. 

Farrel-Birmingham Co., Inc. 

federal Telephone and Radio Co., 
Division of International Telephone 
and Telegraph Corp. 
sh Engineering Corp. 
exitallic Gasket Co. 
uor Products Co., Division of 
Fluor Corp., Ltd. 


ardner-Denver Co. 
aso Pump & Burner Mfg. Co. 
earench Mfg. Co. 


P. O. BOX 2608 


PIPE LIN 


These leading manufacturers, 
suppliers and service companies 
have filed « omplete or condensed 
cataloe data in the current 
edition of the new Pree LInt 
CompositTrEeE CATa.oc. See their 
detailed information in the cata- 
log when you are ready to buy. 


General Electric Co. 
The Gorman-Rupp Co. 
Granberg Corp. 
Greenhead Sling and Supply Co. 
Greenwood Valve Division, 
Vernon Tool Co., Ltd. 
Grove Valve and Regulator Co. 
The Gulf Publishing Co. 
(Pipe Line Forms) 
Gulf States Asphalt Co., Division of 
Bramble Industries 


H & L Tooth Co. 

H & M Pipe Beveling Machine Co. 

Hamer Valves Inc. 

Hammond Iron Works 

Haynes Manufacturing Co. 

Hercules Motors Corp. 

Holcombe Co., Inc. 

Homelite, Division of Textron Inc. 

Houston Equipment Co., Inc., Division of 
Houston Foundry & Machine Co. 

Hudson Engineering Corp. 

Humble Oil & Refining Co. 

Hydril Co. 


Ingersoll-Rand Co. 

International Telephone and Telegraph 
Corp., Federal Telephone and 
Radio Co. Division 


Jefferson Chemical Co., Subsidiary of 
American Cyanamid Co. 
Johns-Manville Corp., Dutch Brand Div. 


King Tool Co., Ltd. 
Kinzbach Tool Co., Inc. 


L & M Company 

L-K Pump Valve Co. 

Ledeen Mfg. Co. 

LeRoi Division, Westinghouse 
Air Brake Co. 

Lloyd Metal Foundry 

Lubrikup Co., Inc. 

Lufkin Foundry & Machine Co. 


Magnet Cove Barium Corp., One of the 
Dresser Industries 

Magnetrol Inc. 

S. N. M.A. R. E. P. 

Marsh Instrument Co. 

Mason-Neilan Division of 
Worthington Corp. 

C. A. Mathey Machine Works, Inc. 

Mavor-Kelly Co. 

Maxim Silencer Co., Subsidiary of 
Embart Manufacturing Co. 

McFarland Engineering & Pump Co. 

McFarland Manufacturing Corp. 

McKissick Products Corp. 

Mercoid Corp. 

Midwestern Pipe Line Products Co. 

Mine Safety Appliances Co. 

Mixing Equipment Co., Inc. 

Modern Motors Sales & Service 

Morris-Young-Owens Co. 

Mountain States Asphalt Co., Division of 
Bramble Industries 


Multiple Corp. 
Frank W. Murphy, Manufacturer, Inc 


National Cylinder Gas Co., 
Tube Turns Division 

National Tank Co. 

Naylor Pipe Co. 

Nickles Machine Corp 


Oliver Tyrone Corp., Berry Hydraulics 
Oil Well Supply Division, 
United States Steel Corp 


Panellit, Inc. 
Peerless Manufacturing Co. 
Pelican Supply Co., Inc 
Penberthy Manufacturing Co 
Buffalo-Eclipse Corp. 
Perrault Equipment Co. 
Petrolite Corp., Tretolite Co. Division 
Pipe Line Development Co 
Pipelife Corp. 
Pittsburgh-Des Moines Steel Co 
Plyon OX, Modern Motors 
Sales & Service 
Porter Co. 
Potter Aeronautical Corp. 
Protecto Wrap Co. 
Pye Telecommunications Ltd 


. Division of 


Quality Marsh Equipment Co., Inc 


Ramsey Winch Manufacturing Co 
Reilly Tar & Chemical Corp 
Remco Manufacturing Co 
Ridgway Division, Elliott Co 
Rochester Manufacturing Co., Inc 


Schramm, Inc. 

SHMCO Valves Inc. 

M. B. Skinner Co. 

Snelling Manufacturing, Inc. 
Southern Mill & Manufacturing Co 
Sprague Engineering Corp. 
Staytite Co. 

D. E. Stearns Co. 

N. C. Stearns Co. 

Steel Forgings, Inc. 
Superior Equipment Co. 


Taylor Instrument Companies 

Textron Inc., Homelite Division 

Thermix Corp. 

Thornhill-Craver Co., Inc 

Tinker & Rasor 

Tretolite Co., Division of Petrolite Corp 

John D. Trilsch Inc. 

Tube Turns, Division of National 
Cylinder Gas Co. 


United States Motors Corp 
United States Steel Corp., Oil Well 
Supply Division 


Vernon Tool Co., Ltd., Greenwood 
Valve Division 

J. H. H. Voss Co., Inc 

W-K-M Division of ACF Industries, Inc 

E. H. Wachs Co. 

John Waldron Corp. 

Waukesha Motor Co. 

Westinghouse Air Brake Co., 
LeRoi Division 

Frank Wheatley Pump & Valve Mfr 

White Diesel Engine Division, 
The White Motor Co. 

Whitmor Homebuilders, Inc. 

Wickwire Rope Division, The Colorado 
Fuel and Iron Corp. 

Wilkinson Products Co. 

Worthington Corp. 

Worthington Corp., Mason-Neilan Division 


Yale Machine Works 


E COMPOSITE CATA LO G 


Published by PIPE LINE INDUSTRY 


HOUSTON, TEXAS 
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Wihat’s New im 
EQUIPMENT 
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Taping, Cleaning Machine 
ris- Young 


Mor 


S the la 


mach 


ombinat! 


othe: 


t 


ne 
I) 


7 
on, 


-Owens Company an 


t 


power-driven taping and 


It 


ta 


I) 
Wral 


bl 


can be 
pe, felt 
to pipe 


used to ipply 
kraft papel 


equipped with a PIV\ 


lay 


» desired trom 


wer to blow dust an 





rust trom the pipe and provide a clean 
surtace for the tape. 

The taping and cleaning machine has 
already been used successfully by many 


pipe line companies 
his item supplements Morris-Young- 
Pages 296-297 of the 


ine Composite Catalog, Ist Edition 
data, circle No. El on Readers 


( ard, last paue this issue 


Owens Co., data on 








Casing Seal and Cradle 


Model 
new 
structk 

Phe 
rier en 
sists of 
with 
rubber 


84 


Malor 
58 full 


molded « 


yn work 


Model 
d all 


two bands of 


lining 


1ey Company announces the 
encirclement cradle and a 
asing seal for pipe line con- 
58 cradle supports the car- 


on 


around 


in over-all width of 


the 


the diameter. It 
steel, 2 


con- 
In¢ hes Ww ide 
Ribbed 


bands provides dou- 


int hes 


ble insulation and protection to the pipe 
coating and built-in tension allows instal 
lation without bolting. With the cradl 
installed, backfill cannot displace the car- 
rier against the casing in any dire 

The rubbe 
designed to withstand abrasion from back- 
fill during Triple thick walls 
it shear and pressure points eliminate the 
need tor special rock shielding of the 
\ double convolute in the 
of the seal allows ample room for eccentric 
installations 


data, circle No. E2 on Readers 


( ard, last page this issue 


ction 


compounds casing seal is 
construction 


seal 


be llows section 


I Or more 
Service 


Shut Down Alarm 


Designed for the 
down the 


purpose of shutting 


compressor in case the lubrica- 
tor stops rotating or the oil level drops in 
the reservoir, Manzel Division, Houdaille 
Industries, Inc., has developed a level-shaft 
rotation alarm 

\ small Manzel 
chamber and a 
by pressure in the 


bleed 


switch 


down 
actuated 
chamber 


pump, a 
pressure 


bk ed 


down 


are the components of the unit 


j 


The alarm is offered as optional c¢ 
ment for Manzel’s 
other force -teed lubricator 


number 82, 94 


models 


No. E3 on Read 


page this issue 


data, circle 
( ard, last 


For more 
Service 





Gear Operated Valves 
Rockwell Manufacturing 


developed a gear 


Company |! 
operator which adapts 
wrench operated valves to gear operati 
It has a 5-] gear ratio and a 4-1 mechar 
turn of the wrench 
handwheel will close OI 


Lhe 


cal advantage: one 
open the valve 

ge: fits directly 
square plug stem and down over the bos 
of the valve. Special wrenches or han 
wheels are not needed since the 
normally will fit easily 


ir operator over t 


wre! 
used Ove! the ( 


erating pinion 


done by one m 
requires tightening of a 
valve plug stem and adjust 
ment of two top screws which lightly cor 
tact the packing injector box. The pl 
Stem projects through the gea 


Attachment 
Installation 
screw on the 


may be 


opt rate 


causing no interference with the valve 
lubricating fitting. The assembly is offers 
in three sizes 

For more data, circle No. E4 on Read 


Service Card, last page this issu 





Front Mounted Winch 


\ front-mounted winch and 
kit for 1958 Chevrolet trucks is offers 
by Tulsa Winch division of Vickers, hl 


mountil 


The Model F5C is rated at 7,500 poun 
line pull with breaking point approx 
mately 15,500 pounds. Including roll 


and brackets it weighs 

The F5C mounting kit i 
cludes all installati 
such as mounting bracke ts, Cap SCrews al 
vertical and horizontal rollers. 


112 pounds 
winch and 


parts necessary for 


For more data, circle No. E5 on Reade1 


Service Card, last page this issue 
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POSITIVE INDICATION-INSTANT CONTROL 
9F REMOTE PUMP MOTORS AND VALVES 


S&J Gardtrol units continuously report actual condi- 
tions at remote points. They also allow instant change 
)f conditions by the operator. Gardtrol Valve Monitor 
shows open, opening, closing, closed or stopped 
(partly closed) conditions. Gardtrol Pump Motor 
Monitor indicates on or off. Both have simple illu 
minated push button controls for all functions. Only 
ne small wire—plus a common return—is needed 
between control unit and the field unit. S&J Gardtrol 
assures reliable supervisory control at lowest cost. 


SHAND AND JURS | iH ) 


2600 Eiahth Street. Berkeley, California 
A Subsidiary of General Precision Equipment Corporation 
Branch offices and representatives in principal cities 
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To keep ’em reading right... 


Come to Kemp 


Get increased precision and longer life by protecting your air- 
operated instruments with Kemp Oriad Dryers. Kemp dryers 
clean and desiccate air supplies to stop condensation, corrosion 


and jamming. 


In operations across the country, Kemp Oriad Dryers are 
giving dependable performance, year after year, with only routine 


care and maintenance. 





Baltimore 2, Md. 


hEMP 





Your Kemp Representative will show you how your 
instruments can get maximum protection at mini- 
mum cost. Or write us direct for Bulletins D-102 and 
D-103. The C. M. Kemp Mfg. Co., 405 E. Oliver St., 


Available in all sizes for automatic, 
semi-automatic, or manual operation. 
Steam or electric reactivation. 


86 For more data on advertised products, use Readers’ Service Cards, last page. 


Chain Saws 


Iwo light powerful, and 
balanced chain Saws, have ber mn annoul 
by Homelite, a division of Textron ] 
Model 7-19 is a direct drive 19-pound 
with enough power to cut down trees 
to 5 feet in diameter. Straight blades, 
sizes 12 to 30 inches, as well 
and brushcutte1 


weicht 


as plu 
cut bow attachments 
available 

Model 7-21 weights « 
21 pounds and will fell trees up to 7 
in diameter Straight blades for the 

model are available from 14 to 60-in¢ 
as well as th plunge cut bow, brush¢ 
and clearing bat 


\ gear drive 


attachments 


Features: included in the new moc 
are new Cylinder design providing 
percent more cooling area, new balan 
drop forged, steel alloy crankshaft w 


doubk row ball 


bearings on. the clu 
end and a caged needle bearing o1 
magneto end, plus high compression sh 


stroke engine 

This item supplements Homelite d 
on Pages 224-225 of the Pipe Line Ce 
posite Catalog, Ist Edition 


No. E6 on Read 


For more data, « rele 
SETVICe 


Card, last page this issue 


i 





Liquid Sensor 


Betatrol a level 


\eronautica 
Robertshaw 


senso 


unique 


liquid 


has been introduced by the 


and Instrument Division of 
Fulton Controls Co. 

The sensor 
rial in the 


utilizes a radioactive mate 
element designed 
provide an actuating signal to control o 
indicate a predetermined level, Betatro 
a small sensing probe mount 
altitude, that may be con 
nected by up to 200 feet of cable to am 
amplifier 
A relay 


to operate 


sensing 


consists ol 


able in any 


in the amplifier may be usec 

remote warning devices o 
motor starters, valves, timing devices an 
other mechanisms which may be used t 
maintain a desired liquid level. 


For more data, circle No. E7 on Readers 


Service Card, last page this issue. 
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In 
~ PAYS OFF 
ng 
lan 
t w 
clu Longer Life 
mn 
i sh 
Higher Production 
Ci 
How much longer life? Owners report that 
Yellow Strand “Powersteel” averages 25% 
longer service life, and ranges much higher 
on many applications. 
How much more production? Youll require 
fewer rope changes on your equipment with 
NEW! YELLOW STRAND “Powersteel,’ handle bigger loads, operate 
WIRE ROPE CLIP larger machines. You'll get greater produc- 
ke eee “6 . - 
Aak Ser them of your Yellow Strand Wire tion and more profit ate less “downtime 
Rope Distributor. Heavy-duty galvanized and lower operating costs! 
steel U-bolt. Drop-forged steel saddle, “Powersteel” is an extra high-strength 
hot dip galvanized. Easily applied. rope for heavy loads and abrasive condi- 
tions. It spools freely, resists wear and 
crushing, and was developed for your high 
speed, high production equipment. 

Your nearby Broderick & Bascom Dis- 
enso tributor stocks an ample supply of Yellow 
ree Strand “Powersteel.” See him for complete 

details. Broderick & Bascom Rope Co., 4203 
mat r Union Boulevard, St. Louis 15, Mo. 
ed > gf! a) ee" ; f \e aes & S44 im 
tatro Stee - q Se = Sy 
ount < 
con 
» ATi‘ 
Ss an 
ed t Quality WIRE ROPE since 1876 
ide! 
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SMITHCO Metalbond 


neni 


14 


FINTUBE 





METAL TRANSFERS HEAT MORE THAN 50,000% BETTER THAN AIR! 


In mechanical bond finned tubes an air 
gap is always present between the fin and 
the tube which greatly reduces efficiency. 
Heat expansion loosens this bond and creates 
an even larger air gap which further retards 


heat transfer. 

Air gaps are avoided in Smithco Air 
Cooled Heat Exchangers by employing metal 
as the bonding agent. This metal bond pro- 
vides a smooth, unbroken flow of heat from 
tube to fin. Smithco Metalbond also protects 
against corrosion and has proven to be the 


most permanent bond yet devised 


“> it's a SMITHCO 
W 


Guarantee of Quality 


Your 


\Sngumeeung Due. 





P.O. BOX 3217 
TULSA, OKLAHOMA 


For more data on advertised products, use Readers’ Service Cards, last page 
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Maintenance Trailer 


Stahl Metal Products Company 
nounces a maintenance and constructioy 
trailer equipped with several comy 


ments for carrying tools and material 
and from the job. 


The theft proof trailer includes f 
door handles and locks, keyed alike 
adjustable running gear which make 
easy to attach the trailer towing ring ¢t 


a passenger car or truck for towing 

adjustable rear jack stabilizes the tra 
when parked on the job and interior sp 
provides a cushioned seat arrangement 
seating three men. It is equipped wit! 
heavy duty pipe vise bracket at rear, ; 
sufficient inside light is provided by w 
dows on each side of roof. 


For more data, circle No. E8 on Read: 


Service 


Card, last page this issue 





Batch Control Injector 


An automatic injector unit to 


batch proportioning in pipe 


cont 
lines has bee 
introduced by Granberg Corporation. TI 
pump-meter combination hom 
eneous on-stream blending and has mat 
potenti l uses lubricant 


and treating 


permits 


such as feeding 
industrial wastes 
displacement met 
total vallonage I 
energizes the pump at intervals, auton 

cally injecting a controlled amount of a¢ 
ditive into the batch. The 


is a double-acting 


\ rotary positive 


accurately records the 


nyector pun 
piston type that nyect 


a uniform amount of liquid on each stro] 
of the pistor It operates at pressures 
to 100 psi and at capacities from zero t 
5 cubic inches pel 100 ep: 


Lhe Injector unit can b 
the pump 
tance 


operated Ww 
remotely installed at 
from the 


meter, or Ww th pre-contre 


and counter mounted directly to the 
jector unit 

This item supplements Granberg Ci 
poration data on Page 178 of the Pip 


Line Composite Catalog, Ist Edition 


No. ES on Readers 


For more data, circle 
Service Card, last page this issue 


Turbine Engine Helicopter 


Vertol Aircraft Corporation has dé 
veloped a new model helicopte: designed 
to take advantage of free-shaft turbin: 


engines now in advanced stage of devel p 
ment. The Vertol 107 is powered by twe 
Lycoming T-53 engines that 
horsepower each 


deliver 825 

The new model can fly under most con 
ditions with only one of its two engines, 
providing greater operational capability 


than earlier models powered by a single 
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| 1M COR keeps corrosion from 


eating a big hole in your profits 














Talk about money down the drain! Look at the 
ways corrosion can lose you money: 


1. Reduced flow capacity means less volume han- 
dled per day. Corrosion in your pipeline takes up 
money-making space, reduces C factor and output. 
2. Filters cost money. Take a look at your filter 
replacement cost sheet for the past year and 
you'll see what we mean. 


3. Downtime for filter cleaning and replacement 
is a dead weight on overhead. You’re not making 
money when you’re not on stream. 
4. Equipment replacements aren’t cheap, either. 
When corrosion takes over tanks and pipelines, 
you’re out-of-pocket for new ones. 


And now look at the ways UNICOR saves your 
money and your equipment: 


UNICOR 


p < 
v 


1. Unicor is a film-forming, oil-soluble inhibitor 
that prevents all types of pipeline corrosion. 
Tanks, vessels, pipelines are protected whether 
full, half-full or empty. 


2. Unicor increases C factor to a maximum, 
reduces power costs, filter replacements and 
scraping operations. 

3. Unicor costs about $0.001 (one-tenth of a 
cent!) per barrel of product. One molecule of 
Unicor to one million molecules of product gives 
effective anti-corrosive action. 


Stop corrosion and fouling. Save money and 
improve product quality. Specify UNICOR for 
any internal pipeline corrosion problems. If you’d 
like to evaluate UNICOR before you send an 
order, write for information and samples. 


One of the family of superior UOP additives and 
inhibitors available to the petroleum industry 


UNIVERSAL OIL PRODUCTS COMPANY 


@ 30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


More Than Forty Years Of Leadership In Petroleum Refining Technology 
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piston engine It also has a higher 
formance and load carrying ability 
light cargo helicopters now in operatic 

The aircratt follows the tandem-1 
principle of earlier helicopters. It is shi 
but has a larger cabin than the 
models 


For more data, circle No. E10 on Rea 
Service Card, last page this issue 





Quick Opening Closure 


Sweco, Inc announces a new qu 





opening closure for pipe line and stati 
uSs¢ Now 1m use on scraper traps, ble 
downs, and meter runs, the = simplifi 
closure is also designed for application 


API CASING | API TUBING | API LINE PIPE vessels, tanks, strainers and filters 


The Sweco closure is built to provi 
pipe line companies with a dependal 


closure that is easy to install, economi 


to maintain and completely safe and ¢ 


for personnel to open and clos« 


Joe Roughneck, of course, is sym- 
bolic of the men who have made the 


The unit comes completely assemb! 


fabulous oil and gas industry tick and only one field w ld is necessary to 
.and Lone Star Steel’s huge com- closure ‘cannot open without absolute ps 
pletely integrated plant is right in tl =—_, = °° 
the middle of Joe’s workshop. Lone nee Saati ie Sie Ole MO oe i 


Service Card, last page this issue 


Star pipe is quality-controlled from 
mining of ore to finished pipe. In 
addition to operating day and night 
to supply Joe’s pipe needs. . Lone 
Star has recently completed new 
and even larger facilities. 


Wheel of plenty! Welding pipe 
by electric resistance weld pro- . . 
inen, Sane Slee 008 alee to See Neighbor, wherever you are, specify 


normalized Lone Star and we both get a good deal! 


Lone 





©1956 Lone Star Steel Company 


Line-Up Pins 


on ¥ EE. C. A. Mathey Machine Works, Ini 
announces a new line of flange line-uy 


pins for cutting and welding jigs for pipe 








c oO mM PAH YT line and fabrication 
- t'- Ss Ss I = { ©) 5 
a S EXECUTIVE—SALES OFFICES The line-up pins fit +-Inch to 1% 
- inch bolt holes. Flange line-up pins are 


W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 


inserted in the holes of the flange and are 
perfectly horizontal preparatory to weld 








S 912 Republic National Bank Building, Dallas, Texas ing the flange to a pipe line. 
Houston, Texas | Midland, Texas l Tulsa, Oklahoma 
90 For more data on advertised products, use Readers’ Service Cards, last page PIPE LINE INDUSTRY e@ August, 1958 












INSTANTANEOUS 
OPENING 
FOR GAS 

OVERPRESSURES 






























MODEL 416 
RELIEF VALVE 
ASSURES 
POSITIVE PROTECTION 






















=] 
Hydraulic Pumps 
s ° lL we hvyvdraul puny 1 
The new pilot operated Kinzbach | volume at hich pressure have beet 
, nounced by the Owatonna Tool CG 
Model 416 Relief Valves were de- ~ : riage gong 
signed to be the most dependable | with two hp, A 140 motor, wl 
if provide cube net tf oily ry nu 
: relief valve for gas services. Whenever line pressure reaches set = at zero pressure and 140 cubic inches 
maximum pressure Lhe othe i 10.0 
pressure the pilot valve opens and full line pressure is applied to — psis pump powered with a three hp, At 
’ e % é . - s70-440) tor] ait tt scare flow 
the main valve, opening it through its full stroke without pressure oper minut 
accumulation. Both pumps are equip a witt t! 
position lever operated lve tl 
single or double actir ran nd are fitt 
| This flat-seated pilot valve has a stainless steel loading spring pence. FP ie 0d gnc yi 
| rese ou enclosed in metal case 
which makes possible an extremely accurate set pressure and years This complete, high volume, high pr 
i A Sure power package provide faster ope! 
of trouble-free performance. Some other advantages of this simple | tion of all hydraulic equipment suct 
: . me : presses, sprocket pullers, pivot haft 
! and rugged valve include its positive leakproof seating, easy func- mover et 
tional testing below set pressure, and convenient bench setting for | For more data, cirele No. E13 on Read 
. : Service Card, last page this ( 
. both opening and closing pressure. The Model 416 Valves are 
Certified under A.S.M.E. Unfired Pressure Vessel Code (Sec. Vill, Down-the-Hole Drill 
Par. UG-131 ). A design change in Ingersoll Ran 
down-the-hols drill provides continue 
hole cleaning air even when the drill 
not in operation 
‘4 Constant hole cleani s available 
: : : keep hole clean and drill free even wher 
For complete details on this and other t is necessary to stop drilling operatiot 
Kinzbach Relief Valves, write for new Even ag ee off, continuous high 
pressure hole cleaning air passes throu 
catalog. the drill ind bit, ke pil hole cle in 
minimizing sticking the drill in the hols 
This also adds to the drill life 
All operating il s exhausted throug! 
the bit, therefore all air is used for hol 
cleaning This eliminates the need for 
1] special exhaust ports in the side walls 
pt the cylinds hich can let harmful « 
KINZBACH TOOL CO., INC. EXPORT OFFICE: rnd tery dre | 
‘ 74 TRINITY PLACE Mee drill is available in three sizes fros 
r P. O. Box 277 * Houston, Texas NEW YORK, N. Y. 10, laches to 7 inoke 
re 
( For more data, circle No. El4 on Readet 
Service Card, last page th ssut 
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whether you’re Mr. BIG 






/ 


Mr. Little... 


YOU 
GET OUR 
UNDIVIDED 
ATTENTION! 


We don’t look upon our 
customers as Mr. BIG or Mr. 
LITTLE. We want your busi- 
ness ... we are interested in 
your order whether it is large 
or small. All of our customers 
are VIPs. They receive the 
same prompt attention and 
service. 

You don't have to raise 
KANE for service. We stand 
ready and able. Pipe, Casing, 
Pipeline Supplies, Pontoons, 
Piling, Field Welding — they 
will be on the job when and 
where you need it. 


Conveniently located for prompt 
delivery in the Gulf, or to any major 
oilfield. 







Kane-Weld 


KANE BOILER WORKS, INC 
Manufacture f quality pipe 
f every k pose 

PO. Box 546, Galveston, Tex 











New Equipment Literature - 


For more data on New Equipment or copies of Catalogs and Litera- 

ture reviewed in this issue, use the Reader Service postcards just 

inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. 


Shovel-Cranes 


Link-Belt Speeder Corporation has re- 
leased a 24-page catalog covering the full 
l-yard LS-98 shovel, crane, dragline and 
hoe. The illustrated booklet describes the 
LS-98 in detail from the crawler tracks to 
the upper machinery and the various front 
end attachments. The two-color catalog 
points out all the features of the machine 
Power hydraulic controls, usable horse- 
power, independent swing and travel, at- 
tachments or modern manufacturing tech- 
niques are some of these features. 


To get a copy, circle No. E15 on Readers’ 


Service Card, last page this issue 


Line Pipe 


National Tube Division of United States 
Steel has issued a 32-page bulletin on lin 
pipe. The highly illustrated, four color 
booklet covers all types of pipe describing, 
with photographs and illustrations, process 
of manufacturing seamless and expanded 
seamless pipe and electric weld pipe. It 
provides charts on weight, dimensions and 
test pressures on different kinds of pipe 


To get a copy, circle No. E16 on Readers’ 
Service Card, last page this issue 


Centrifix Scrubber 


A technical data bulletin describing the 
Centrifix WD scrubber used to remove 
solid or liquid entrainment in gas or vapor 
is offered by Centrifix Corporation 

The illustrated four-page brochure pre- 
sents cut-away views of two types of the 
WD scrubber: one equipped with spray 
ring, the other with an internal liquid 
feed, Its operation is described in detail, 
together with the five design variations 
that make possible the many different ap- 
plications of this equipment in gas proc- 
essing and transmission, 


To get a copy, circle No. E17 on Readers 
Service Card, last page this, issue 


Differential Producer 


A 16-page folder to assist in selecting 
the proper differential producer for every 
How metering situation has been released 
by Builders-Providence, Inc 
B I F-Industries. 

Contained in the booklet is a_ table 
which compares Builders-Providence meter- 
ing devices in terms of such features as 
accuracy, range, life expectancy, initial 
and operating costs, recovery differential 
weight, laying length ete 


division of 


To get a copy, circle No, E18 on Readers 


Service Card, last page this issue 


Splicing Techniques 

Union Wire Rope Corporation has pub- 
lished a highly illustrated 38-page hand- 
book on splicing techniques. The book is 
one of a series of educational handbooks 


p= BESO * Houston, HU CA B+ 7759 available to help wire rope users 
The booklet covers various eve splic ing 
methods, endless splices, performed and 
92 For more data on advertised products, use Readers’ Service Cards, last page 


Lange Lay wire rope splicing and the ( ni 
cago technique. Subjects of gromm °ts 
socketing of ferrules and efficiencies of 
wire rope attachments are included. 
engineers notebook on wire rope const 
tions and specifications is also present 


To get a copy, circle No. E19 on Read 
Service Card, last page this issue 


Lighting Fixtures 


New explosion-proof and dust-igniti 
proof mercury vapor lighting fixtures | r 
described in a Crouse-Hinds bulletin. 7 he 
two-page flier lists explosion-proof fixtu 
with five styles of reflectors, all availa 
with or without guard. Two styles of di 
ignition-proof fixtures are listed. 

The mercury vapor lamps provide h 
light output and long lamp life and 
particularly useful where long hours of 
burning are common. 


lo get a copy, circle No. E20 on Read: 
Service Card, last page this issue 


Recording Annunciator 


\ four-page, two-color bulletin, whi 
describes and illustrates the new model 
RA recording annunciator, has been 
leased by Panellit, Inc 

The annunciator accurately recor 
without complicated decoding o*%-normal 
and on-off operations, resulting in reduced 
operating costs, future downtime and 
maintenance in various industries cor 
cerned with temperature, pressure, flow 
and levels problems 


To get a copy, cir le No. E21 on Reader 
Service Card, last page this issue 


Gas Turbine Motors 


Clark Bros. Co. offers a six-page, 
lustrated catalog which describes the con 
pany’s models 302 and 305 gas turbine 
These 8,700-9,300 bhp units are used t 
drive pumps, generators and centrifug 
compressors. 

The catalog also discusses the princip! 
design features, including  specificatior 
and a schematic diagram of the 30 
model 


To geta copy circle No. E22 on Reader 
Service Card, last page this issue 


Direct Pipe Line Sampling 


Precise automatic methods of samplin 
directly from pipe lines are described 
an eight-page bulletin issued by Propor 
tioneers, Inc., division of B-I-F Industrie 
In 

Illustrated with photographs and sch 
matic drawings, the brochure describe 
technical aspects such as line stratifica 
tion, flow profile, sample probe locatior 
and economi factors Two bask method 

time-proportional and flow-proportiona 
sampling—are explained, and various de 
vices are analyzed 


To get a copy, circle No, E23 on Readers 


Service Card, last page this issue 
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' Sure-Seal Protects Against 
' Both Undergreasing and 











Sure Seal’. ROLLER SEALS 


ndergreasing tractor rollers, for fear of breaking the seals, 
iuses them to burn out. Sure-Seal Roller Seals solve that 
oblem for you: 
You can grease your rollers thoroughly with high pressure 
ven breaking grease-starving air locks, when you ir sali Sure 
Seal Roller Seals. An exclusive inner seal prevents the high 
ressure grease from reaching the outer bellows seal. Sure- 
also made for final drives. Ask your d 
m. A complete line made for Caterpillar, lr 
Harvester and Allis-Chalmers tractors. 


Sure-Seal Equipment Cs. 


1820 N. W. 25th Ave. e d , Oregon 


Seals are hout 


iler a 
ternational 


Serving the Pipeline Industry 


with Lincoln Arc Welding Supplies 


BIG THREE 


WELDING SUPPLY CO. 
is happy to announce their 


appointment as 


WORTHINGTON 


2 
= a sosen 


oSTRIBUTORS FOR 


a — 



















AMOT is the 


and many pipe hr ompoanie 


AMOT CONTROLS | ted be 


equipment with the 


AMOT Engine Controls 


“ THERMOSTATIC VALVES 


For jacket water and lube oil temperature control 


“ MECHANICAL SAFETY CONTROLS 


Shut down engine on high water temp. or low oil pressure 


“ SAFETY CONTROL SWITCHES 


Sound alarms on high water temperature or low oil pressure 


“ VENTED DIAPHRAGM GAS VALVES 


Shut off main gas supply to gas engines. 


“ THERMOSTATICALLY ACTUATED AIR VALVES 


For automatic fuel change over 


AMOT MAINTAINS REPRE! 


ATLA 


AMOT CONTROLS CORP. 


FIRST ST. & NEVIN AVE 


ch 


YTATIVES IN PRINCIPA 


RIF f RE 
OLt ‘ c 


RICHMOND, CALIFORNIA 

















OKLAHOMA NEW MEXICO 






TEXAS 








PORTABLE ROTARY AIR COMPRESSORS 
(Designed for the pipeline industry) 
TWIN DRILLS 
CONTRACTORS TOOLS AND PUMPS 
TURNING TOOLS AND 


WELDING POSITIONERS 


BRANCHES 


DALLAS EL PASO 
WELDING SUPPLY CO. ODESSA LONGVIEW 
1717 E. Presidio LUBBOCK ALBUQUERQUE 
Fort Worth, Texas BORGER FARMINGTON 
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PIPE LINE INDUSTRY For mors 


Somast Coated Pipe is your per 
manent protection against corrosion 


Specializing in Pipe Pretec tien Problems 
ate and ; e In Pla 


data on advertised products, use Readers 





Service Cards 





1D . 
it 

. ' 
Pipe ( I 
is in I | 
be¢ i roveriap] 
laver r bubbl I 
re-inforce l | I nencuy 

? 

is rigid yet elast And 
it Is proven un ler icy 
soil conditions for n 
than 25 ve irs Whi 
your pipe } hett 


Write for full information 


TODAY! 


2414 East 223 St. (P.O. Box 457 
Wilmington, California 


last page 
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Gem 
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The complete line. . 








\ 


Welding Saddles 


QUALITY BUILT 
for reliable protection. 


GOOD-ALL ELECTRIC MFG. CO. 


— OGALLALA, NEBRASKA 














<i <= 
PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 Shreveport (84), Lo. 
SEE YOUR NEAREST SUPPLY HOUSE 
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SAVE 


maintenance 



























SAVE 


manpower 


with Remote Control 


The remote controlled crude station 
pictured below is typical of modern 
application of low-cost Purchased 
Electric Power. A smaller remote con- 
trolled pipeline installation is shown 
at the top. 

























However, remote automatic elec- 
trical control may take a simpler form. 
The illustration at the right shows an 
electrically operated solenoid valve on 
a flowing well, controlled by an elec- 
tric time clock. To take advantage of 
the many outstanding savings offered 
by Purchased Electric Power call your 
nearest Utility Electric Service Com- 
pany or write us. 


Remote controlled crude station 
with electrically controlled 
valves and sump pump 
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Ss / 


) “4 fi 
crchased Clee (re Vane 


“F 
Lttd site re Uf Mariofite MOK PHAaAANMTEHANCHE 


nd aERMD YOU belle r aut matically % Var. 


Petroleum Electric Power Association 


P.O. BOX 35006, DALLAS 35, TEXAS 








ROAD BORING HEAD 


OUTSIDE TEETH EXTENDED-CUTS CLEARANCE 


ROAD BORING HEAD 


OUTSIDE TEETH COLLAPSED FOR RETRACTION 





